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FOREWORD TO THIRD EDITION 


The first article on the rat proofing of vessels appeared in Public 
Health Reports for July 17, 1925. In that article it was proposed 
that ships could be rat proofed as well as buildings and similar 
structures. The definition of rat proofing was given, the principles 
involved and their application to ship construction were set forth, 
and the experience that had been gained was presented. 

This publication aroused a widespread interest, especially among 
2 shipbuilders and shipowners, the article was translated subsequently 
into several languages, and a second and larger edition was soon 
necessary. This second edition was published in December, 1926, 
and included the original report and a foreword stating that the 
progress made and results attained since the first edition was pub- 
lished justified further prosecution of the work. 

The second edition has become exhausted, and there is now a 
demand for a third edition which will bring the subject up to date 
and completely cover all phases of rat proofing as applied to vessels 
both new and old. The best method of presenting a subject of such 
proved interest to all maritime nations is through the combined 
use of text, drawings, and photographs; and the large number of 
these make an important addition to this publication. 
| There are two general index drawings, one showing a typical 
longitudinal and the other a typical transverse section of a ship. 
Important key points where rats usually find harborage are indicated 
by numbers. In addition, there are detail drawings numbered to 
correspond to the key numbers on the two index drawings. These 
detail drawings show how each type of rat harborage should be 
2 corrected. Similar corresponding numbers also have been inserted 
appropriately in the general instructions to guide the reader from 
each item of these instructions to the drawing that illustrates how 
each instruction is carried out. These instructions, except for the 
inserted reference numbers, are copied in full from Rat Proofing of 
Ships, General Instructions, approved February 8, 1929, and issued 
by the Department of Commerce as American Marine Standard 
H No. 41-1929. 

The specifications for rat proofing previously published in the first 
and second editions are now revoked in order to avoid confusion 
and to confine all instructions to those issued as an official marine 


standard. 
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THE RAT PROOFING OF VESSELS 


By 8. B. Grusss, Medical Director, and B. E. HoLsenporr, Chief Pharmacist, 
United States Public Health Service 


Introduction 


The prevention of rat life on shipboard is a measure of economy in 
ship operation as well as a means of improved sanitation, comfort, 
and safety. The high degree of operating efficiency necessary in the 
marine industry to insure financial success demands that all possible 
debit items be eliminated. Rats live at the expense of the ship oper- 
ator, either directly or indirectly; and to lessen this economic waste 
incurred through damage of cargo or stores there are professional 
rat catchers and fumigators in many ports who are employed regu- 
larly on the ships. The sums thus paid must be considerable. In 
addition, based upon the assumption that all ships ordinarily harbor 
rats and the fact that such rats are potential carriers of bubonic 
plague, routine fumigation in some form for rat destruction is re- 
quired by sanitary authorities at nearly all the ports of the world, 
which results in expense and loss of time to the ships as well as 
interference with schedule. 


The History of Rat Life on Vessels and Its Relation to Structural and Other 
Conditions 


The presence of rats on ships has always been taken for granted. 
The old proverb, “ Rats leave a sinking ship,” was intended to con- 
vey the idea that all ships had a rat population which remained on 
board until, in some mysterious way, they were warned that danger 
threatened. Experience gained in dealing with ships in a quaran- 
tine way has shown that the majority of vessels are, or have been at 
some time, rat infested. For years, apparently, no one seemed to be 
sufficiently interested to determine the cause of this permanent exist- 
ence of rat life on shipboard. It was generally known and accepted 
that rats lived aboard ships, that they were great travelers, and that 
they spread wherever commerce had gone. There are records in 
almost every quarantine office of hundreds of vessels that are known 
(some internationally) to have been rat infested for years despite all 
attempts by fumigation and otherwise to free them of rodent life. 
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2 THE RAT PROOFING OF VESSELS 


Every old seafaring man could tell dozens of interesting stories of 
his observation of the presence of rats on ships and of his experience 
in trying to get rid of them. 

There are many instances of ships that have remained rat infested 
for periods of from 10 to 20 years, but only a few outstanding cases 
of recent times will be cited as typical of the various classes of 
vessels. 

Two 3,000-ton West Indian liners that were built in 1899, and 
which are still in service after 30 years, were known to be badly 
rat infested in 1912 at the time of the outbreak of bubonic plague 
in San Juan. The knowledge of their infestation and its extent 
was obtained through inspections incident to fumigations. In 1926 
and 1927, these vessels were still badly rat infested, although they 
had been fumigated every six months; as a matter of fact the rat 
population on one had increased during this 14-year period, as shown 
by a yield of more than 400 rats in one fumigation in 1925, 

Two large passenger and freight steamers trading to South Amer- 
ican ports had bad rat histories for years, the yield of rodents from 
fumigation and trapping being very high each trip. This condition 
persisted for at least 10 years, notwithstanding regularly repeated 
fumigation. 

A large steamer engaged in freight and passenger trade between 
New York and the Pacific coast yielded a large number of rats at 
the time of each fumigation, and, as a result, trapping was carried 
on by the company almost constantly for many years; yet after a 
period of more than 12 years, and despite the fact that the vessel 
was partially rebuilt and reconditioned, considerable evidence of 
rat life continued to be found on board this ship. 

A freighter engaged in the Australian and Indian trade has for 
more than five years shown an increasing number of rats on board 
at each fumigation period. 

Several of the round-the-world combination freight and passen- 
ger vessels have histories of constant rat life on board for almost 
seven years. 

A similar condition existed until two or three years ago on a 
number of the largest liners engaged in passenger trade on the North 
Atlantic. 

The generally accepted theory is that most rats come on board in 
rat-attractive or rat-harboring cargoes, and also via gangways, 
cargo skids, hawsers, etc. It is probably true that some rats do 
gain access in this manner, but many vessels become originally 
infested during construction, 

A recent report of a special survey that had been made on 48 new 
ships showed that 29 of them had become rat infested in the ship- 
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yards during their construction. Included in this number were 
6 vessels built in Italy, 3 in Great Britain, 3 in Germany, 2 in France, 
3 in Spain, 2 in Holland, and 10 in the United States. 

The data thus collected over a period of almost four years tend 
to show very conclusively that a large number of vessels become 
infested with rats in the shipyards while being constructed and that 
many of them continue to harbor rats for long periods thereafter, 
especially if the rat harborages have not been eliminated by proper 
rat-proofing methods. 

Prior to 1924 all efforts toward rat eradication or control were 
directed to the destruction of rats already living on ships and to 
preventing them from gaining access to the vessel. Most countries 
had taken measures to accomplish this purpose; but nothwithstand- 
ing the rigid enforcement of such regulations, permanent rat life 
on many ships, as shown by the examples cited above, was neither 
eliminated nor controlled. It was very evident that this apparent 
failure was due to some fundamental cause which, even if recognized, 
had not been appreciated nor taken into consideration when the 
measures for eradication and control were put into effect. What is 
that cause and what relation does it bear to the continued existence 
of rat life on ships? 

The cause is rat harborage, both structural and incidental, which 
exists on board, coupled with easy access to food supply. It is 
primarily rat harborage, since it is not practicable completely to 
control access to food. The réle of rat harborage as the fundamental 
cause had not been given serious consideration prior to 1924. 

There is a very definite relation between prevalence of rat life on 
ships and the existence on board of the many inclosed dead-air 
spaces, now designated as rat harborages. There may be some in- 
stances of ships having harborages and no rats, but there is no 
record of any instance in which any appreciable number of rats has 
been found living on board without the discovery of extensive rat 
harborage in actual use by these rodents. 

It may be safely said that the wanderings of rats are incidental 
to their struggle for existence. They are looking for new and non- 
competitive sources of shelter, and seek to be safely protected, to 
eat, to drink, and to reproduce. In terms of available food and har- 
borage, there is always a tendency toward a relative overpopulation 
of rats, and the excess must find new homes and new food supplies or 
perish. They are not interested in traveling because of a tourist’s 
passion to see the world; their quest is for a permanent home with 
protected inclosed spaces for breeding purposes where their young 
may be safely reared to maturity. This is the fundamental reason 
for their presence on ships; and because of the splendid opportuni- 
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ties offered in the past for home-making on the average ship, repro- 
duction has been carried on with but little interference, with the 
result that the rat population on board has either remained stationary 
or has been but slightly decreased, notwithstanding fumigation, 
trapping, poisoning, and similar measures. The fecundity of rats in 
nature offsets factors inimical to the perpetuation of the species. 
Most of the rats found on any given ship were born there and live 
there all their lives, and only leave it accidentally or as a result of 


unfavorable developments respecting their situation on board, such 


as epizootics, overpopulation, unattractive cargo trade, ete. 

Of course, during the carrying out of periodical eradicative 
measures, many rats are killed, but there are practically always 
some survivors; and since the same favorable housing and breeding 
facilities remain, there is a resumption of reproduction, with its 
resulting rapid replenishment up to the original numbers. 

The following information as to the breeding habits of rats is 
abstracted from the Public Health Service publication entitled * The 
Rat and Its Relation to the Public Health:”* “ Rats breed from 
three to five times a year, each time bringing forth from 6 to 19 
young, after a gestation period of 21 days. The young are blind 
and naked when born, but grow rapidly; and young females are 
‘apable of breeding when less than three months old.” 

The following quotation taken from a Public Health Service pub- 
lication entitled “A| Rat and Rat-Flea Survey of Ships at New 
York”? gives some pertinent and corroborative information as to 
the relation of rat harborage to the continued existence of rat life on 
vessels : 

“The fact that heavily rat-infested ships usually remain in this 
‘ategory, despite repeated fumigation, is taken to be good evidence 
that they carry a well-intrenched colony that can not be entirely 
eliminated by this means, the survivors renewing the rat population 
between fumigations. This is supported by observations in the lab- 
oratory that lots [groups] of rats from individual ships generally 
contain many young ones, and further by the trapping of rats on 
some of these vessels immediately after fumigation. That rats could 
be trapped on ships after fumigation, has been demonstrated by 
numerous observers. 

* The maintenance of such colonies must be due to structural pecu- 
liarities that offer retreats, accessible to the rats, but too remote for 
the lethal gases to penetrate within the two hours’ exposure allotted 
for fumigation. That this is the true status is amply borne out by 
areful inspections that have been made on many relatively heavily 
infested vessels, on every one of them being found various extensive 
and remote rat harborages.” 


1Pub. Health Bull. No. 30. 
? Reprint No. 1267, from Pub. Health Rep., vol. 44, Mar. 1, 1929. 
> Pub. Health Bull. No. 30. 
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In a chapter entitled “The Rat in Relation to Shipping,” in a 


Public Health Service publication, the following conclusions are 
reached: “The constant and universal presence, then, of rats on 
shipboard can not be doubted ”; that “ Rats got on board and bred 
even in new ships considered modern at that time”; that “ These 
vessels were new, were freed from rats by careful and repeated fumi- 
gation, and touched at no wharves save Honolulu and San Francisco, 
where constant antirat precautions were observed, and yet they were 
badly infested on their second trip.” The confirmation of the fact 
that a large number of ships became rat infested in the shipyards 
during construction very probably explains the cause of the condition 
mentioned above. 


Present Methods of Rat Eradication 
FUMIGATION, TRAPPING, POISONING 


The fumigation of vessels had been considered for many years 
the chief defense against the importation of bubonic plague. It has 
been given careful observation and study. Its efficiency has been 
increased and the delay it causes vessels has been shortened, chiefly 
through the adoption of the use of hydrocyanic acid gas which, in 
some form, has practically replaced sulphur dioxide, carbon monox- 
ide, and other ship fumigants. While regular fumigation of vessels 
has undoubtedly lessened the possibilities of the spread of bubonic 
plague, it alone can not be depended upon entirely to eliminate the 
danger, as a variable number of rats survive the application of that 
measure, the number surviving usually being in direct ratio to har- 
borage conditions existing on board. 

Ship fumigation has two faults: First, it is usually most effective 
after the ship has discharged and the ship’s rats may be carried 
ashore meanwhile in cargo; and second, it rarely kills all the rats, 
owing very largely to inherent protective harborage conditions exist- 
ing on board of most vessels.‘ It is generally recognized and ac- 
knowledged that where rat harborage exists in a ship under 
fumigation there are practically certain to be survivors, and these 
will soon multiply. A recent publication * states: “ Fumigation does 
not eliminate rats where any considerable harborage exists.” 

A similar statement was made by the authors in 1913: “ There are 
many vessels that have old wooden partitions or other structures that 
may harbor rats through a long and severe fumigation.” ° 

Trapping and poisoning are rat eradicative measures in very 
general use, especially abroad. These are effective only against the 


® Pub. Health Bull. No. 30. 

4Reprint No. 423, from Pub. Health Rep., vol. 82, Sept. 7, 1917. 

5 Loc. cit., footnote 2. 

Reprint No. 132, from Pub. Health Rep., vol. 28, June 30, 19138, 
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rats that are large enough to run around; and, because of the fact 
that on most ships a normal food supply is always available, 
many rats avoid the traps and decline to partake of the poisoned 
bait. These methods, at best, are productive of only temporary 
results, since they fail to remove the real cause—rat harborage. 
Interference with its natural breeding, rather than the carrying 
out of destructive measures against the adult form, is regarded, from 
a scientific view point, as the more effective way to control a biolog- 
ical pest. 

While the plague fighter traps rats systematically, he does not do so 
to control plague, but to locate the foci of infection in the rat popu- 
lation. Each rat caught is tagged to show where and when it was 
‘vaptured. At the laboratory each rat is examined to see whether it 
is plague infected. Thus the limits and progress of the disease 
are recorded, but no permanent effect on the number of rats m" 
any great diminution of the plague infection can be expected fron. 
trapping alone. 


Definition, Purpose, Need, and Importance of Rat Proofing 


The term “rat proofing” as applied to vessels may be defined 
as the process of preventing rats by mechanical means from gaining 
access to and using inclosed spaces (termed rat harborages) for the 
purpose of hiding, nesting, or breeding, and of depriving them of 
the opportunity to obtain an adequate food supply by protecting 
the compartments where food is stored. 

A rat-proof ship, therefore, may be considered as one on which 
it is so difficult for rats to hide, nest, or gain access to food as greatly 
to curtail their existence and propagation to a point of ultimate 
disappearance on board. 

The purpose of rat proofing is to eliminate rodent life from ships 
or to keep it under permanent control by abolishing all harborages 
that might be used for nesting and breeding and by preventing 
access to compartments containing food supplies. It strikes basically 
at reproduction and its aim is to eliminate the principal biological 
necessities—a protected home and nest in which to shelter and rear 
the helpless young and an available food supply—in the absence of 
which successful propagation is impossible. 

The average ship has many inclosed spaces admirably suited for 
rat homes; in fact in many instances it almost appears that they 
were designed for that purpose. Rats have promptly taken up their 
abode in them and have become so strongly entrenched in their 
possession and use that in many cases they have successfully resisted 
all customary efforts permanently to dislodge them. 
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Conditions similar to those previously described were found to 
exist on so many vessels that at times in the past it was felt that the 
rat problem, so far as ships were concerned, was practically hopeless, 
or at best a most difficult one. No one had thought then of applying 
to ships rat proofing, so highly valued for buildings. We now know 
that while it has lost none of its importance as applied to buildings, 
it is at least just as valuable and efficient when applied to vessels. 

Since 1900 the Public Health Service has gained valuable experi- 
ence in the practical control of bubonic plague. Confirming the 
findings of the Indian Plague Commission, plague workers in this 
country have considered the rat to be the main factor in the spread 
of the disease, and at the same time the most vulnerable link in the 
chain of spreading the infection. Hence, control measures were 
primarily directed against this animal, and only secondary considera- 
tion was given to infection transmitted by human cases or by fleas. 
An outstanding permanent contribution to the knowledge of plague 
control was the demonstration that rat proofing is essential to success. 

In 1910 the Public Health Service (then the Public Health and 
Marine Hospital Service) issued a publication entitled “The Rat 
and Its Relation to the Public Health ”,? written by various authors, 
most of whom had taken an active part in antiplague work. This 
publication urged the rat proofing of buildings and stated that it 
could be accomplished by the abolition of rat harborages, the inter- 
ruption of rat travel, and the protection of rat food; that disinfecting 
procedures must be regarded as of minor importance in plague pre- 
vention, and that time and money should not be wasted nor a feeling 
of false security engendered, by using an impermanent measure when 
others, such as rat proofing, of much greater permanent value are at 
hand; that “ Rat destruction is of doubtful value,” because, “as rat 
population decreases, the breeding rate among survivors increases, 
due * * * to relatively increased food supply and harboring 
facilites; that rat proofing is of the greatest value as an antiplague 
measure and practical results to be expected are much greater than 
with any other method.” 

The experience gained and the results that have followed the 
application of rat proofing to ships during the past six years have 
demonstrated in a very convincing manner that this method plays 
a most important role in the maintenance of permanent control of 
‘at life on vessels. 

Rats may get on a rat-proof ship just as they may enter a rat- 
proof building: but once on such a ship it will be impossible or 
difficult for them to hide, except in cargo or stores, which will afford 


7Pub. Health Bull. No. 30. 
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only temporary shelter. They will be unable to travel from one 
compartment to another in search of food or water. In other words, 
modernly expressed, they are confronted with a “ high cost of living ” 
due to an acute housing problem and lack of transportation facilities 
between home and business (food procurement). Laboring under 
these disadvantages, they will even kill each other in the fierce com- 
petition for the necessities of life or die of hunger and thirst. In 
addition, they can be caught or destroyed more easily owing to the 
absence of protection. They will breed slowly, and, instead of 
increasing, will actually decrease in numbers. 

A rat-proof ship is subject to less destructive damage by rats, is 
cleaner, is preferred both by passengers and shippers, is less likely to 
carry bubonic plague, and, consequently, less likely to be subjected to 
the delays and expense of quarantine procedures, and it permits of 
more effective fumigation when that measure is indicated, as in cer- 
tain instances of rat-harboring cargo from plague-infected ports. 


The Development of Rat Proofing of Vessels 


It is generally recognized that the most effective way to control a 
biological pest, whether animal or insect, is to restrict or interfere 
with its natural breeding, and that destructive measures against the 
adult form are costly, less effectual, and justified only in cases of 
emergency or where the situation is temporary. The various meth- 
ods of rat eradication, other than rat proofing, now employed have 
a limited usefulness, but they do not strike at the root of the trouble 
and remove the cause, through the elimination of the conditions that 
are favorable for rat propagation. Rat proofing does this and re- 
stricts breeding by depriving rats of the two most important biologi- 
‘al necessities—inclosed spaces for nesting and food supply. 

As a result of a number of experiments and observations made by 
the authors in 1912 in connection with plague eradicative and pre- 
ventive measures, it was discovered that the principal reason why 
some rats survived fumigation was because they availed themselves 
of the well-protected shelter existing in the inclosed spaces behind 
double walls, under deckheads, ceilings over tank tops, boxed pipe 
‘asings in holds, ete., and further, that they used such places for 
breeding purposes, many nests containing young rats having been 
found when these inclosures were opened. Such conditions were 
found to exist on board practically every ship that was fumigated, 
and their prevalence seemed to require not only special and radical 
treatment to combat. them, but to demand an extensive study to 
ascertain the cause and the measures necessary to correct or remove 
them. 
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At that time, under the pressure of work incident to the suppres- 
sion of an actual epidemic of bubonic plague, there was no oppor- 
tunity to do any great amount of constructive work. Action was lim- 
ited to the making of surveys of conditions, collecting data for fu- 
ture use, and observing the effect of the special corrective measures 
that had been inaugurated and employed. These consisted prin- 
cipally in the opening of all inclosed spaces that afforded harborage 
and a safe refuge from the effects of the fumigating gases. The 
places that were again closed after each fumigation were frequently 
found to become reinfested with rats. Those that had been opened 
in a permanent manner, it was observed, had remained rat free. In 
other words, they had been “rat proofed.” The authors expressed 
the opinion at the time (1912) that the rat proofing of vessels should 
be done, if for no other purpose than to increase the efficiency of 
fumigation. This was the beginning of the work of the rat proofing 
of vessels. 

While the subject had been given serious thought during the 
interval of years, and some progress had been made in outlining the 
methods which might be employed, it was not until 1923, when the 
authors were on duty at the New York quarantine station, that the 
opportunity was presented for a resumption of the study of the 
problem and for the inauguration of actual rat proofing work as a 
definite operation, independent of fumigation. The chance for a 
try-out of this new idea came in a unique way. 

One of the finest steamers afloat, the “queen” of the line, had 
many rats on board. The general manager employed rat catchers 
when in port and had traps set at sea. Many rats were caught, but 
many always remained. We suggested that one of our best trappers 
be signed on as a member of the crew to study the problem. This 
man studied conditions for several weeks. The hiding places, move- 
ments, and habits of each colony of rats were observed, charted, and 
recorded with remarkable accuracy. As there were many rat col- 
onies, there were just so many separate problems. These were taken 
up one at a time, an attempt being made to keep the rats out of their 
natural nesting places and to make food inaccessible to them. As 
the work progressed and the living conditions of one colony after 
another were interfered with, the number of rats trapped decreased 
steadily. The statements of persons on board and the absence of 
rat signs indicated that the rats which previously infested all parts 
of the ship had disappeared. Just what had to be done in each 
instance was specified by our force; but the work of rat proofing 
was actually done by the carpenters or metal workers belonging to 
the ship or employed for the purpose while the ship was in port. 
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Before the work on the first ship had been completed, its success 
was recognized and the managers of other lines began to ask for 
assistance. 

The foundation for the work of rat proofing vessels was thus laid, 
and the structure of the present technical system was gradually 
built upon it. Its development was of slow growth, each feature 
being carefully studied from every angle—efficiet.cy, economy, prac- 
ticability, possibility of installation from a technical viewpoint, etc., 
before being adopted. 

Since one of the main objects of rat proofing was to control breed- 
ing by eliminating harborages and depriving rats of the use of 
inclosed spaces, every corrective measure that was planned had to be 
based on its ability to do this effectively. In other words, the real 
job was to build the rat out and keep him out by mechanical means. 
It was accomplished in either of two ways: First, by elimination of 
the inclosed space, or second, by protecting the inclosed space in 
such a way that the rat could not get into it. This principle com- 
prised the first fundamental rule for the rat proofing of inclosed 
spaces. All problems of this kind were solved by the application of 
one or the other of these two methods—elimination or protection. 
Elimination, of course, is the most logical, the most efficient, and the 
most economical in the long run, since it is permanent and requires 
but little or no upkeep. 

The second fundamental rule applied to the rat proofing of com- 
partments and inclosures, especially those containing a number of 
fixtures or used for the storage of bulk supplies. It provided for (1) 
either the rat proofing of each fixture in such compartment, or (2) 
the protection of the entire outside partition bulkheads, making 
it impossible for rats to get in that compartment—that is, to provide 
an impregnable outer line of defense. 

While the location, general character, etc., of the many spaces 
customarily used by rats as harborages were known, the full extent 
of such use was not ascertained until after many methodically con- 
ducted surveys had been made on a number of ships and the unsatis- 
factory conditions found had been carefully studied and analyzed. 
Some interesting and amazing discoveries were made, which attested 
to the intelligence, craftiness, and resourcefulness of the rat. 

From the data and information obtained as a result of these sur- 
veys and inspections, every section and compartment of the average 
ship where rat harborage was found to exist was charted on the key 
plan, and a brief description of the defect made on the “ index’ 
to the key plan. Fifty-three typical examples of structural or inci- 
dental defects which are responsible for existing harborages were 
found and listed in the index to the key plan, which is given else- 
where in this publication. 


if 


THE RAT PROOFING OF VESSELS 11 


The correction of each defect was planned with care, and a typical 
detail drawing and a working model were made of each. Both the 
drawing and the model were used as guides in the execution of rat- 
proofing work and in the promotion of the standardization of the 
methods employed. 

In the development of the work of the rat proofing of vessels it 
was realized that the subject would have to be studied from a great 
many angles and general information acquired relative to the con- 
struction, upkeep, and operation of ships and the laws governing 
same, so that intelligent consideration could be given to any techni- 
cal, legal, or other obstacles that might stand in the way of its adop- 
tion and execution. Factors such as conflict with technical rules and 
regulations of other governmental departments or official bodies 
exercising control over certain phases of shipbuilding and operation, 
the practicability of installation of the many features proposed from 
a technical and mechanical viewpoint, as well as that of selection 
of material, permanency of installation, cost, etc., were fully con- 
sidered from every angle. The acceptance, approval, and adoption 
by The American Marine Standards Committee of the methods pro- 
posed and employed attests to their technical value. 

It was recognized further that, in order to maintain a high degree 
of efficiency, provision must be made for the permanent upkeep of 
‘at-proofing work, and that the operating personnel of the various 
companies ashore as well as on the ships should be properly in- 
structed, so that they might give intelligent cooperation. Suitable 
instructions were embodied in a standard circular which was issued, 
and which is included in this publication. 

The work has steadily grown until at the present time more than 
75 per cent of the better-class passenger ships entering the port of 
New York have been or are in the process of being rat proofed. 
The following statistics disclose some interesting facts in regard to 
the growth of the work and its spread to other countries. The 
figures are for the port of New York and have been corrected up 
to January 31, 1931: 


Number of vessels, completed or being rat proofed___—_- 
Number of owning or operating companies___—————~_~- 44 
Number of nations to wiiich these ships belong_——_- 13 


The number of vessels sailing under the various flags are as 


follows: 


_._._ 21 | Republic of 


45507°—31 
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In addition to these, 14 vessels now under construction in the va- 
rious yards in the United States are being completely rat proofed, in 
accordance with the standard specifications for the rat proofing of 
ships, as required under the provisions of the Jones-White shipping 


law. 

Several vessels now under construction in foreign shipyards have 
incorporated the rat-proofing requirement in their building program. 

It was difficult at first to convince the average seafaring man that 
a rat-free ship was possible. Rats had so long been accepted as 
shipmates that rat proofing was often rejected without a hearing. 
Popular interest in the movement was stimulated by scientific and 
popular articles, by exhibition of models, and by demonstration on 
board ships. 

Rat proofing, while essentially a public health measure, has an 
economic side, and because of this it makes a direct appeal to the 
average shipowner and operator. When the work is properly exe- 
cuted and maintained, it so controls rat life on board ship that there 
is little or no damage to valuable cargo and no annoyance to fastidious 
passengers, and, as a consequence, no direct or indirect financial 
loss from these sources. It is because of this that the rat proofing of 
vessels is meeting with such success in all ship-operating countries. 
A marine superintendent of a prominent line writes: “ Personally, 
I am so convinced that rat proofing of ships will solve our rat prob- 
lem * * * that I recommend it both because it is dictated by 
economy and good management, and because the action of each 
individual will benefit shipping as a whole. 

It is, therefore, a rare example of that dream of the health offi- 
cer—a sanitary measure voluntarily performed by business, regard- 
less of law or regulation, because it will save money. 


The Efficiency of Rat Proofing 


Rat proofing is more effective on ships than on shore. In the 
first place, ships are only periodically exposed to reinfestation dur- 
ing comparatively short periods while alongside of the wharf, and 
ordinarily the majority of rats on board are bred on board, whereas 
buildings on shore are continuously exposed to new infestation. 
Second, merchandise, as cargo in transit, is more frequently moved 
than when stored in warehouses and in itself furnishes less pro- 
tracted protection on shipboard for rat breeding. 

This efficiency has been shown repeatedly. First, by the observa- 
tions of the officers and crew operating vessels, which must be 
accepted as reasonable proof. A large number of reports have 
been made to the effect that before rat proofing was inaugurated, 
rats were present in degree from “a few” in some cases, to “ rats 
everywhere” in others, and that as rat proofing progressed, the 
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‘ats were reduced in numbers or eliminated. It is frequently stated 
that rats continue to get aboard a rat-proof ship, but that they die 
of starvation or are easily killed. 

Second, by the results of trapping and fumigation. Where these 
measures have been continued during or after rat proofing, the 
yield has been progressively reduced in proportion to the amount 
of rat proofing accomplished and the care given to its upkeep. 
A recent publication S of the United States Public Health Service 
states that, “On ships that are considered practically rat proof 
at this (New York quarantine) station, fumigations have yielded 
very few or no rats.” 

Third, by the results of rat-infestation inspection. These in- 
spections make a record of gnawings, evidence of rat runs, pres- 
ence of rat excreta, and similar indications of rat prevalence in 
every part of the ship before, during, and following rat proofing. 
Records of over 200 ships show a consistent reduction of rat evidence 
as rat proofing progresses. They also show that, in general, the 
amount of space in the ship’s structure suitable for rat breeding and 
the existence of rat runs which allow them to go to wherever there 
is food, determine the extent of the ship’s permanent population. 

A few typical examples may be mentioned. The steamship 

, carrying grain outbound, formerly had many rats. For 
over a year an average of 20 rats a trip were caught in the provi- 
sion storerooms alone. The vessel’s last fumigation was in March, 
1925, when 11 rats were killed. Trapping immediately afterwards 
also vielded 11 rats. Rat proofing was begun in May of the same 
vear, and many rats were killed as their nesting places were de- 
stroyed. Careful inspections were made every month during 1926, 
1927, 1928, 1929, and 1930. In 1926, two rats were found; after 
that time no evidence of any kind was discovered, although the 
vessel continued regularly to carry grain, which is customarily con- 
sidered inseparable from concurrent rat infestation. 

The steamship ———, a new vessel put into commission in 
1926, was found to be badly rat infested. The most casual observer 
could see rat signs and rat damage almost everywhere. As many as 
30 rats were reported as being actually seen at one time. Rat 
proofing was begun in March, 1927, and gradually but completely 
“built out ” these hundreds of rats without resorting to trapping 
or fumigation. Since that time repeated inspections and the testi- 
mony of ship’s officers witness that the vessel is rat free. 

A comparison of the “ around-the-world ” Japanese steamship A, 
and the American steamship B in the West Indian trade, is espe- 
cially convincing. These two vessels, both continuously infested 


Loe. cit., footnote 2, 
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with many rats, were treated differently, and the results were 
watched for a considerable time. The steamship A arrived at New 
Orleans in 1926 with two cases of bubonic plague among the 
crew, and, consequently, was thoroughly fumigated five times, with 
a total yield of 431 rats. Rat proofing was advised and detailed 
specifications were given, but little satisfactory work was done. 
The vessel was subsequently fumigated three additional times dur- 
ing 1927, with a yield of 46 rats and an estimate of 150 rats 
killed but not retrieved. On this basis the rat population within one 
year had returned to over 40 per cent of its original size in spite 
of repeated fumigations. The steamship B was rat proofed in 
1927 by a mechanic trained for this work who carefully carried out 
the specifications drawn up at the New York quarantine station. 
The work was completed in August, 1927, but the results could not 
be estimated until June of the next year, when the boat came to 
New York. During all this time but two rats had been seen and 
these were easily killed. No evidence of rats could be found when 
the vessel arrived at New York. The vessel continued its trips to 
the West Indies, was not fumigated, and was subject to no precau- 
tions against rats. Nearly a year later it was again inspected in 
New York, but still no evidence of rats could be found. 

Comparing the two vessels, it will be seen that the Japanese 
ship was freed from rats so far as possible by fumigation, but 
its rat harborages were not abolished and the result was a prompt 
return of rat infestation. The American vessel, rat proofed while 
pursuing its regular trade, succeeded in becoming rat free without 
fumigation. 

A record has been kept of the rat infestation inspections of each 
trip, which have been made on the 270 vessels that either have been 
rat. proofed or have that work under way. Some of these records 
cover a period of six years. The great majority of these ships had 
been rat infested prior to beginning rat-proofing work. 

Some of the results of rat proofing as shown by these records are 
as follows: 

Six vessels of an American steamship company engaged in North 
Atlantic trade (five formerly rat infested) have been found free 
from rats for the past three years, and have not been fumigated 
for five years. Five of these ships carry grain each trip. 

Five vessels of another American company engaged in a similiar 
trade (three formerly with some rat infestation) have been free 
from rat life for two years. No fumigations have been performed 
on four of them for the past two years. 

Of 22 vessels belonging to a large British steamship company 
trading in the North Atlantic (19 of which formerly were rat 
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infested), 18 have been free from rats for nearly two years, and 
on the remaining four the rat population has been reduced to 
relatively unimportant numbers. 

Fifteen vessels of a British company engaged in the round-the- 
world trade have remained rat free for periods ranging from two 
to five years. These are new vessels and have never been infested. 

Three vessels of a Swedish company conducting a passenger and 
freight business in the North Atlantic (all three were formerly rat 
infested) have been found free from rat life for three years, as 
verified by fumigation and monthly inspections. 

Four Italian passenger vessels (formerly rat infested) engaged 
in the New York-Italian ports trade have been rat free for more 
than two years, as verified by fumigation and monthly inspections. 

Two Italian passenger vessels engaged in the same trade (formerly 
badly rat infested) have reduced their rat population to a relatively 
unimportant number. 

Six American combination passenger and freight vessels engaged 
in the trade to the west coast of South America have remained free 
from rat life for nearly two years, except for several rats found on 
two of them on two isolated occasions. 

Twenty American freight ships trading to the Near East and 
ports of the Mediterranean (16 of which were formerly rat infested) 
have reduced their rat life to the disappearing point, and 10 of them 
are now rat free, as verified by fumigations and inspections. 

Of 16 German passenger and freight vessels plying between Ger- 
many and New York, 14 are entirely rat free and have been in that 
condition for from two to four years, as verified by fumigation and 
inspections. 

Two Norwegian passenger and freight steamers trading between 
Norway and New York (one of which was formerly badly infested) 
have been free from rat life for two years, as verified by monthly 
Inspections. 

Five American combination passenger vessels engaged in the West 
Indian trade (all of which were formerly heavily rat infested) have 
been rat free for approximately two years, except for several stray 
rodents that have come in with fruit cargo from time to time, as 
verified by monthly inspections. 

Five Norwegian round-the-world freight vessels, built within the 
past two years, have remained entirely rat free during the time they 
have been in commission, as verified by fumigation and periodical 
inspections. 

Numerous similar cases could be cited. A table arranged chron- 
ologically, showing a typical progressive decrease in rat life on a 
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large passenger ship as the rat-proofing work advanced, is given 
herewith. It covers a period of four years and nine months. This 
vessel is still rat free (January, 1931). 


CHRONOLOGICAL RAT HISTORY OF A LARGE PASSENGER SHIP 


Rat history prior to October, 1924—Vessel was reported to have a large num- 
ber of rodents in the living quarters, galleys, pantries, mail rooms, baggage 
rooms, dining rooms, crew's quarters, ete. The surveys and inspections revealed 
the fact that the ship was very badly rat infested in practically all compart- 
ments. Trapping was carried out in accordance with standard methods and 
was uniform in character for the entire period. Verified by trip inspections 
and official records, 


Rats Rats 
Voyage No. Date trapped — trapped —— for 
| in port at sea vree 

1924 | 
17 October...........- €0 0 0 
1s November 47 2 49 
Dec. 0 44 44 
.| Dec. 23_-- -| 60 25 85 

1925 | 
February 
22 3 March. __- 17 168 185 
April... 

_ =e May..-- 7 7 14 
25 June | 6 6 12 
26_- July 1__- --| 3 2 5 
27 July 20. i) 12 | 21 
28 - Aug. 10 15 25 
29 Aug. 31_- = 12 7 19 
30 September é 9 1 10 
31 October ev 3 2 5 
32 November 6 2 
33 Dee. 3 : 4 1 5 

1926 | 
36 January and February 4 4 
37 March_- 7 
38 April cf 1 8 
39 May 10 10 
June 4 4 
41 July- 5 5 
42 August 4 + 
“8... Sept. 6 3 3 
44__ Sept. 27 3 3 
45 October 5 5 
46 November 7 7 
47 . do 3 3 
4s December 1 1 

1927 | 
49____ February 23 
5... March 3 3 
= April_- 0 0 
§2_._. May- 4 4 
§3.. “ do 3 3 
June- 1 1 
July 1 1 
September 0 0 0 
_... October- 0 0 0 
November 0 0 0 
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Rats Rats 
Total for 
Voyage No. Date trapped | trapped esi: 
-— in port at sea voyage 
1928 
63_- 0 0 0 
i. 0 0 0 
65 0 0 0 
A pril_ 0 0 0 
May 26- 0 0 0 
1 0 1] 
2 | 0 22 
71 0 0 0 
September 0 0 0 
0 0 0 
: 2 0 42 
_| November__ 0 0 0 
1929 
..-| Feb. 6 0 0 
79_- 2 0 52 
80 -| March. 0 0 0 
Mey 4_...: .- 0 0 0 
! 


1 Killed in gangway of second-class galley. 
2 Trapped in pastry room. 

3 Killed in No. 2 hold. 

4 Killed in cargo in No. 2 hold. 

5 Trapped at gangway. 


Relation of Rat Proofing to Requirements of the International Sanitary 
Conventions 


The International Sanitary Convention of Paris, revised 1926, 
recognizes that a vessel can be permanently kept in such a condition 
that rat population is reduced to a minimum. Article 28 of this 
convention provides that ships must be periodically deratized or be 
permanently so maintained that the rat population is reduced to the 
minimum. Ships that are rat proofed and effectively maintained are 
acceptably free from rats, so that all nations may exempt such ships 
from periodic fumigation. 

The form of the certificate that has been adopted for international 
use has spaces to be filled in for the purpose of recording rat-har- 
borage conditions and evidence of rat infestation as found in all 
parts of the ship. It has been definitely shown that a careful and 
systematic examination will reveal the presence or absence of evi- 
dence of rats and allow a reasonably accurate estimate of the degree 
of their prevalence on board. Consequently, if fully filled out these 
international standard certificates are acceptable at face value. 
Their accuracy may be easily verified by taking certain parts of the 
ship as samples and checking the conditions found against those 
reported on the certificate. 

The Permanent Committee of the International Office of Public 
Hygiene, acting under the provisions of the International Sanitary 
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Convention of Paris, 1926, and prior conventions, officially indorsed 
rat proofing at its meeting in Paris in May, 1929, as follows: “The 
committee insisted on the motives which inspired the writers of 
article 28, and which are not to require ships to undergo systematic 
deratizations but to use that measure only in case of real necessity 
and, by granting a sort of privilege to ships kept free from rats, 
little by little and more and more to bring about rat proofing.” 

This committee at its meeting held in Paris in May, 1930, further 
indorsed rat proofing of ships in a report submitted relative to the 
application of article 28 of the convention: “In a general way, the 
experience acquired from the beginning of the functioning of the sys- 
tem established by article 28 is favorable. The progressive decrease 
in the number of rats on board ships is expressed in the ever-increas- 
ing number of cases in which (for example, in Great Britain) it has 
been possible to issue certificates of exemption to ships of different 
countries. The development of rat proofing can only further the 
progress thus made.” 

To date the International Sanitary Convention of Paris, 1926, has 
been ratified by the following countries: 


Australia (without Norfolk Island, | Luxembourg. 
but with Papua and territory under | Mexico. 
mandate of New Guinea). Monaco. 
Belgium. Morocco. 
Brazil. New Zealand (with western Samoa). 
Canada. Rumania, 


Czechoslovakia. 

Denmark (Greenland 
Islands not included). 

France (together with French colonies 
and territories under French man- 
date). 

Germany. 

Great Britain and Northern Ireland. 

Greece. 

Hungary. 

Irish Free State. 

Italy. 


and Faroe 


Salvador. 

Sudan. 

Spain (without Spanish territory in 
the Gulf of Guinea). 

Tunis. 

Union of South Africa (without terri- 
tory under mandate of Central and 
eastern Africa). 

United States of Anrerica. 

Union of Socialist Soviet Republics. 

Venezuela. 

Yugoslavia. 


This convention constitutes the standard of procedure with respect 
to quarantine and related sanitary matters for all adhering 
governments. 

The quarantine regulations of the United States, in accord with 
the provisions of the International Convention, provide that the 
necessity for periodic fumigation of a vessel shall be based upon evi- 
dence of the presence or absence of rats on board. The existence of 


rat harborage constitutes presumptive evidence of potential rat in- 
On the other hand, the absence of rat harborage ordi- 


festation. 
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} narily would warrant the assumption that a minimum number of 
rats are likely to exist on board. 

At the meeting of the Eighth Congress of the Far Eastern Asso- 
ciation of Tropical Medicine held in Bangkok, Siam, in December, 
1930, the following resolution was adopted: * This congress is of the 
opinion that the most permanent, reliable, and economical method of 
preventing the transfer of plague from port to port through the 
agency of shipping lies in the rat proofing of vessels. We consider 
that this method should take precedence over all others.” 


Rat Proofing and New Construction 


The Public Health Service has shown the sanitary and economic 
advantages of rat proofing, and private enterprise is carrying it on. 

There is persistent demand from shipbuilders all over the world 
for information regarding rat proofing. This publication is planned 
to meet this demand, as its drawings and photographs speak an 
international language. Many rat-proof vessels have already been 
built in foreign countries. Many American ship constructors now 
regard rat proofing to be of cardinal importance, and, upon request, 
experts of the Public Health Service have regularly visited certain 
shipyards to instruct shipyard personnel in the principles of rat 
proofing and to demonstrate these principles on vessels under con- 
struction. 


General Instructions 


In promulgating these instructions for the rat proofing of ships, 
the American Marine Standards Committee of the Department of 
Commerce made the following statement : 

Acting upon the suggestion that the basic principles of rat proofing should be 
standardized in the interest of uniformity of practice and economy, the 
American Marine Standards Committee has, in collaboration with the United 
States Public Health Service, and with advice from other sources, Compiled the 
instructions herein presented. These instructions establish general principles 
intended for guidance in specifying the rat-proofing work actually required on 
different ships. New ships can generally be planned and constructed so as to 
minimize special work. The extent of such work required on old ships depends 
upon their structural type and condition. The degree to which the instructions 
can be directiy applied to any ship is left to the judgment of those concerned. 

These instructions are quoted here without change or comment. 
Drawings and photographic illustrations are of value to those inter- 
ested, and a sufficient number of these have been added in this article 
to illustrate an efficient way to handle every phase of rat proofing 
that has been found. Numbers inserted in the instructions of the 
American Marine Standards Committee correspond with similar 
numbers in the drawings and photographs. These illustrate the 
common defects and show graphically how the instructions for their 
correction should be applied. 
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The upkeep of rat-proofing work and the enforcement of measures 
on board of ships that will insure the elimination of incidental 
harborage in dunnage, old material, etc., was considered of such 
paramount importance that a special circular was issued entitled 
* Suggestions for Use in the Carrying Out of the Program of Rat- 
Proofing Work and the Proper Maintenance of Same, on Board 
Vessels.” This circular was distributed to a number of inter- 
ested steamship companies. Following the suggestions made therein, 
many of the operating officials issued circular letters on the subject 
of rat proofing in which the attention of the commanders of the 
vessels of their fleet was called to the importance of complying with 
its provisions. Copies of the circular and a typical letter of instruc- 
tions issued by a steamship company operating a large number of 
freight vessels appear in the appendix. 


Rat Proofing of Ships 


GENERAL INSTRUCTIONS 
1. General Notes. 

(a) Design and construct each compartment, section and subdivision so 
that it will be an isolated rat-tight space. This means the elimination or the 
effective rat proof closing of structural openings. 

(b) Avoid, as far as practicable, dead spaces in the structure, such as 
between the shell frames, ete., und ceiling or sheathing, also hollow bulkheads 
or partitions, Where such can not be avoided, make the spaces effectively 
inaccessible to rats. 

(c) It is advisable from the rat-proof standpoint to use forepeak and after- 
peak spaces as tanks ratier than for stowage of boatswain’s or other stores, 
If used for stores, install facilities therein for open and orderly stowage, such 
to be laid out as far as practicable to avoid rat harborage. 

(d) Paint the walls of shaft alleys white or other light color and provide 
ample illumination, Discontinue their use for stowage of supplies unless 
inclosures or Containers are provided therefor as described under section 11. 

(c) Bilges of ordinary type offer inducements to rat life Which can be 
eliminated by making and keeping all limber and wooden floor coverings rat 
tight and by screening or closing all openings through screen bulkheads which 
would permit rats to pass from one compartment to another. 

(f) Air spaces in insulated walls or ceilings offer harborage for rats, there- 
fore, if the design of the ship so permits, isolate the galley and other heated 
spaces as far as practicable in order to avoid the necessity to insulate or 
sheathe the sides or ceiling. 

(vy) These instructions apply most directly to new construction. They can, 
however, be generally complied with in rat-proofing ships in service without 
making any extensive structural alterations. Various inexpensive methods can 
be adapted to existing construction that will effectively serve the purpose along 
the lines indicated, 


® Compiled and proinulgated by the American Marine Standards Committee. Approved 
Feb. 8, 1929, as American Marine Standard H No. 41-1929. Issued by the Department of 
Commerce, 
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2. Ship’s Structure. 
Close with sheet metal or wire mesh— 

All unavoidable structural openings in floors, decks, bulkheads, or parti- 
tions, for pipe lines, cables, conduits, drains, beams, stringers, stan- 
chions, etc. [Drawings 1, 5, and 8, 6, 17.] 

All openings through structural members, such as stringers, beams, ete., 
adjacent to bulkheads. [Drawing No. 2. 

All partly concealed recesses formed at intersections of reinforcing 
girders, stiffening plates and other structural parts; spaces around 
or above side ports; spaces at the bases or tops of built-up pillars, and 
generally similar spaces between structural parts which would afford 
harborage to rats. [Drawings 9, 9a, 10, 41, and 41a.] 


3. Ceilings and Sheathing in Cargo Spaces and over Bilges. 

(a) Make ceiling over bilge brackets of steel tightly fitted at all edges, If 
built of wood, cover joints, defects, and edges with sheet metal. [Drawing 3.] 

(b) Use sheet metal where practicable instead of wood for filling pieces 
between frames as base for a concrete or cement slope. Make the concrete slab 
at least 2 inches thick. If the concrete or cement slab is less than 4 inches 
thick, or in any case if it is laid on wood, reinforce it with expanded metal or 
Wire mesh so as to prevent cracking and disintegration. [Drawing 2 and 4.] 

(c) Construct lower holds so that there will be no space under the flooring 
accessible to rats. Omit flooring in holds over inner bottom tanks where prac- 
ticable. If protective flooring is required, fit the planking closely to the tank 
top, using only thin furrings imbedded in suitable material, such as asphaltic 
cement mixture or bituminous composition. Where tanks are used for fuel oil, 
the rules of the ship Classification societies require battens under ceilings, where 
fitted, to be from 1% to 2 inches thick. [Drawing 3.] 

(d) In vessels or spaces without double-bottom tanks, Construct steel floors in 
holds in preference to wooden ones. If wooden ceiling is required under hatches 
or elsewhere for protection in cargo handling, lay it as specified in the preced- 
ing paragraph. [Drawing 3.] 

(e) Install 6-inch metal strips along the bottom, top, and other points of 
wooden ceiling Where gnawing is possible. [Drawings 1, 5 and 8.] 

(f) Where wooden sheathing is light and susceptible to damage in cargo 
handling, protect it with battens spaced 6 to 8 inches apart, to guard against 
such damage as would permit passage of rats, invite gnawing, or afford rat 
harborage. [Drawing 5 and 8.] 

(vy) Wherever openings are required in sheathing for air circulation, cover 
them with perforated galvanized sheet iron or wire mesh with a metal frame 
well fastened with bolts or screws. [Drawing 5 aid 8.] 

(h) Cover with sheet metal all openings along the edges, and holes in plank- 
ing of protective wooden ceiling or sheathing over shaft alley, or other com- 
municating tunnels. If the protective ceiling or sheathing is of metal, fit it so 
that there are no openings in or around it greater than one-half inch, If 
larger openings occur, close them with sheet metal. [Drawing 5 and 8.] 


4, Bulkheads, Partitions, and Trunks. 

(a) If permanent wooden bulkheads are required to protect cargo from tank 
leakage, construct them with thick tongued and grooved or splined lumber. 
If this is not practicable and plain lumber is used, cover open seams with 
sheet-metal strips. Fit metal flashings six inches wide around all edges, 
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Close with metal collars all openings through such bulkheads around pipes or 
other leads and structural members passing through them, [Drawing 6.] 

(b) Fit wooden partitions snugly to the deck and ceiling. Cover open seams 
and close all openings around beams, pipes, etc., with sheet metal. Where 
there is no floor angle or other metal base for a wooden bulkhead or partition, 
flash the base with sheet metal as protection against gnawing. Fit and se- 
curely fasten metal flashing at other edges so that there will be no unpro- 
tected edge space wider than one-half inch. [Drawings 31, 35 and 36, 
37B-B, 39.] 

(c) Avoid, as far as practicable, open spaces either above or under par- 
titions, panels, bulkheads, etc. Where such openings are necessary for ventila- 
tion or other purposes, close them with heavy perforated sheet metal or wire 
mesh substantially bordered. This applies to cases where partitions extend 
only up to the beams leaving openings between them and the ceiling above. 
[Drawings 87-sec. A—A, sec, A—B-C, sec. C-C.] 

(d) Where wire partitions or grill work are used for inclosures, build them 
from floor to ceiling, using wire screen of one-half inch or finer mesh, with 
snug fits around beams, pipe lines, ete., so as to leave no openings exceeding 
one-half inch wide. [Drawings 20, 26A,] 

(e) Avoid double or hollow-wall construction. Where such must be used, 
block off the internal spaces at all ends and partition points. If such spaces 
exceed 25 feet, block them off at intermediate points. This is effectively done 
by installing sheet-metal or wire-mesh pieces across the space. [Drawing 
37-see, C-C.] 

(f) Close with sheet metal all openings or defects in bulkheads or partitions 
where gnawing might take place before building or installing anything against 
them. [Drawings 31, 37B—-B, 39.] 

(g) Make all trunks or shafts for dumb-waiters, ete., of tight construction 
and fit doors in them closely. Screen openings at top and bottom with per- 
forated sheet metal or wire screen of one-half inch or finer mesh, Sheathe 
all unprotected wooden trunks or shafts with sheet metal, 

(h) Construct window pockets in the superstructure so that there are no 
recesses or openings for rat ingress or harborage or sheathe pockets with 
metal, [Drawing 40.] 


5. Insulation Sheathing. 

(a) When wooden sheathing in refrigerator or cold-storage spaces is not to 
be completely lined with sheet metal, install wire screening of %-ineh or finer 
mesh back of the sheathing overlapped at joints about 6 inches and interlocked 
at corners, or cover all open seams, corners, and edges with sheet-metal strips 
or flashings wherever gnawing might take place. [Drawing 19.] 

(b) Where insulating sheathing, such as cork or other material, is fitted, 
cover it with sheet metal fitted closely to the edges and around pipes, beams, 
girders, ete. Where the sheet metal can not be closely fitted and securely 
fastened around pipes or structural parts, protect uncovered surfaces of the 
insulating sheathing with heavy sheet metal. Secure edges of sheet-metal 
sheathing at such places with heavy metal collars, well fitted and secured. 
[Drawing 27 and 28.] 


6. Doors and Other Openings. 

(a) Where service doors are installed over or in conjunction with water-tight 
doors and the service doors have openings to clear the dogs or handles of the 
water-tight doors, protect these openings with suitable metal shields or linings. 
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(b) Close hatches with tight-fitting covers and screen ventilating skylights 
and trunks and other exterior openings with tightly fitted heavy-wire screens 
of %-inch mesh. [Drawing 48.] 

(c) Close with substantial metal collars all openings sufficient to allow 
passage of rats around stovepipes and other pipes leading through exterior 
bulkheads or decks. [Drawing 26A.] 

(7d) Make all doors and shutters tight fitting. Protect all openings which 
are normally open with closely fitted substantial screens. Fit effective closing 
springs on all service doors. Cover with metal sheathing the wooden thresh- 
holds, frames, and bottoms of wooden doors to storerooms and other inclosures 
where rats might gnaw through, especially those in unfrequented locations. 

(e) Make the grating covers over shaft-alley escapes close fitting and screen 
them, [Drawing 15.] 

(f) Screen under side of grating covers over fore and after peak hatches. 
[Drawing 11 and 12. 

7. Floors and Gratings in Storerooms, Etc. 

(a) Avoid fixed hollow wooden floors or platforms in storerooms generally, 
Where flooring is required, install gratings in sections which can be easily 
handled, constructed flush on both sides and closely fitted, affording no spaces 
sufficient for rat runs or harborage. [Drawings 17, 17A.]| 

(b) Where fixed hollow floors must be used, block off the internal spaces 
at the ends and at frequent intervals with sheet metal or wire mesh pieces. 


8. Pipes and Other Leads, Ventilators, Heaters, Ete. 

(a) Protect all ventilation openings which are accessible to rats, also all 
openings of mechanical draft ventilators and ventilating ducts throughout the 
ship, with heavy-wire screens of %-inch or finer mesh, [Drawings 42, 44, 45, 
46, 47.] 

(b) Where pipes which are to be insulated penetrate bulkheads or parti- 
tions, fit sheet-metal collars in accordance with the following [drawing 26]: 

(1) When insulation terminates on each side of the bulkhead, place collar 
around pipe before applying insulation. 

(2) When insulation is one-half inch or less in thickness, same may be con- 
tinuous, passing through bulkhead. In this case fit collar outside of the insula- 
tion. 

(8) When insulation is more than one-half inch thick, and it is desirable 
that it be continuous through the bulkhead, collars may be fitted outside of the 
insulation, provided that a sheet-metal cylinder, not less than 12 inches long, is 
also fitted over the insulation on each side of the bulkhead. 

(4) On wooden bulkheads make the collars of such a diameter as to leave 
a margin of not less than 3 inches of flashing outside of the insulation. 

(c) Where spaces which might afford rat harborage occur along ventilating 
ducts which run parallel with adjacent beams or bulkheads or between such 
ducts and the deck or ceiling, especially if they are less than 6 inches wide, or 
are not readily visible or accessible for inspection and cleaning, close them 
with sheet metal, including the ends, so as to effectively prevent rat ingress. 
{Drawings 87 D-D and 48.] 

(d) Sheathe all recesses for fire hydrants, fire extinguishing and electrical 
apparatus, heaters, switchboard lockers, etc., with sheet metal fitted in such 
a manner us to leave no hidden space or possibility of openings to rat harborage. 
[Drawings 51, 52, 53.] 

(e) Close lightening holes in motor bases with perforated metal plates or 
suitable wire-mesh screens. [Drawing 49.] 
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9. Casings over Pipes, etc. 

(a) Make protective coverings for heating pipes or coils of perforated metal 
with perforations not over one-half inch. Fit these coverings closely so that 
there will be no openings at the ends or at joints greater than one-half inch, 
[Drawings 34, 34A.] 

(b) Make all pipe protective casings, whether vertical or horizontal, of 
open (skeleton) type of construction. Build casings of open steel-bar con- 
struction wherever possible. Any one of the following optional types will 
give satisfactory results, the choice depending upon the materials and facilities 
available and the judgment of those concerned, provided that from the point 
of view of fire prevention, casings over steam pipes and electrical leads should 
in all cases be of metal [drawings 22, 23, 24]: 

(1) A thick oak or other hardwood board or steel plate just wide enough 
to give proper protection to the pipe, to be bolted to and held in place by 
heavy U-shaped metal straps securely fastened to the ship structure, the ends 
of the board or plate to be 8 to 12 inches from the deck and ceiling. This 
type gives a clear view of the pipe. 

(2) Open steel-bar construction typically similar to metal tree boxes, but 
heavier and with the ends 8 to 12 inches from deck and ceiling. 

(3) Ladder type of construction consisting of wocden sides with ends 8 to 
12 inches from the deck and ceiling, held in place by heavy angle clips securely 
fastened to the ship structure, the cross strips to be not over 2 inches wide and 
spaced as far apart as consistent with structural and service requirements. 

(4) Where pipe lines, valves, or fittings are laid on or close to the floors 
in holds and must be protected by solid construction, make the latter of 
steel fitted in convenient sections, well secured with ali joints closely fitted. 
If wooden construction must be used instead of steel, make the casings of 
heavy planking closely laid and metal flashed at all external angles. Install 
flanges or metal collars around the pipes, etc., passing through such box casings, 
to effectively close and protect all openings. Rat proof the ceiling or flooring 
over which such casings are built. 

(c) Wooden casings of the solid box type over pipes, etc., still exist on many 
ships. Such casings afford excellent living quarters for rats and should be 
reconstructed at the earliest opportunity on the lines above suggested. Pending 
reconstruction, the existing casings should be rat proofed by closing all means 
of ingress with sheet metal. [Drawing 23.] 

(d) If existing metal protective casings, tubes, ducts, or sleeves fitted over 
pipes, telegraph, signal, and other communication or electrical leads inclose any 
space sufficient for rat harborage, see that there are no openings at the ends 
that would permit rats to enter within the casings. tubes, ducts, or sleeves, 
If such openings are unavoidable, close them with sheet-metal collars or 
flashings. [Drawings 24A, 25.] 


10. Furniture and Fixtures. 


(a) Build and install furniture and fixtures in all parts of the ship so as 
to be free of spaces or features offering rat ingress or harborage. Metal 
construction is recommended, especially for galley fixtures. If they are made 
of wood, they should be metal sheathed underneath at points where gnawing 
might take place. 

(b) Place galley fixtures away from bulkheads wherever practicable, Elim- 
inate the underneath space by providing suitable solid bases or foundations, 
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When this can not be done, construct and install them with clear underneath 
space of at least 10 inches in height. [Drawing 27 and 28.] 

(c) Construct open settees in preference to boxed seats, but if the latter are 
required, build them tight, protect the edges around necessary openings for 
pipes and other leads passing through them with metal collars, and make the 
lids or covers tight fitting. 

(d) Flash with metal the inside of the lower section of all wooden ward- 
robes and washstands. Completely sheathe with metal the sides of all boxed-in 
spaces in wardrobes, ete., and under settees and berths which are formed by, 
or are installed against, any unprotected hollow-wooden structure, so as to 
prevent gnawing into them from the hollow spices. [Drawings 31, 32, 33, 39.] 

(e) Build furniture and fixtures in all living quarters, offices, etc., as far 
as practicable, to rest flat on the deck and tightly to the eciling without any 
hollow space in either the base or the top. If this height is not required, make 
the top sloping to the front so as to be in plain sight and to prevent stowage 
of anything on it that would afford harborage to rats. [Drawing 29.] 

(f) Protect the bottom of wooden furniture or inclosures at the deck by 
suitable metal flashing wherever dead spaces might be reached by gnawing. 
[Drawings 29, 31.] 

(g) If the bottom of any furniture or fixture is elevated above the deck 
and the open space is less than 10 inches high, screen it with perforated metal 
or heavy-wire mesh. [Drawing 29.] 

(h) Furniture and fixtures placed against bulkheads or partitions should 
leave no space, but if such space sufficient for rat harborage is unavoidable, 
completely close it by substantial filling or by metal angle flashings, to prevent 
rat ingress. 

11. Lockers, Bins, Etc. 

(a) Construct potato and vegetable bins or crates, also all other bins, 
cupboards, and lockers of metal in preference to wood, with all parts tight 
fitting. Equip their doors with closing springs and spring catches. Bed the 
lockers, ete., directly on the deck or on suitable permanent solid bases. They 
may be elevated if preferred with clear underneath space of at least 10 inches. 
If the underneath space is less than 10 inches, inclose it with perforated metal 
or wire mesh fitted to permit drainage and ventilation and to effectively prevent 
rat ingress. If the lockers, ete., are built of wood, provide strong, well-made 
bottoms and fit shceet-metal linings, strips, or flashings wherever gnawing 
might take place. [Drawings 138A, 30, 35 and 36.] 

(b) Make cupboards, lockers, and similar inclosures preferably not over five 
feet high, with tops sloping to front.’ If more height is required, build them 
up tightly against the ceiling, avoiding dead spaces. Avoid wide shelves and 
any feature that would afford rat harborage. Screen or close all unavoidable 
openings into the inclosures. 

(c) Build lockers for supplies, tools, etc., in engine rooms or machinery 
spaces preferably of metal, and avoid as far as practicable locating them in 
dark and isolated places, in order to facilitate inspection and cleaning and 
minimize the possibility of undetectible rat harborage. [Drawings 13, 13A.] 

(dq) Screen with wire mesh the inside of crates or similar receptacles in- 
stalled for the stowage of canvas articles, ropes, etc. Build them with tight- 
fitting hinged lids and with flush bottoms to rest flat on deck, thus avoiding 
underneath space. [Drawing 50.] 
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(e) Make metal storage bins for foodstuffs preferably of the garbage-can 
type with closely fitting covers. 


12. Permanent Ballast. 

(a) If permanent ballast material is stowed in the hold of the ship, under 
the floor or ceiling and it is not homogeneously cemented in, make its inclosure, 
including the flooring or ceiling, rat proof. 

(b) If the permanent ballast material is stowed in independent containers 
make the latter of thick tongued and grooved or splined planking closely laid, 
fastened with bolts, and metal bound at all external angles. If any part of 
the container is not tightly fitted, protect it by sheet metal well secured. Rat 
proof the ceiling or flooring which is to be occupied by any ballast container. 
[Drawing 7.] 

(c) Where there is possibility of rat ingress into a closed ballast compart- 
ment or container, any vacant space and the voids in the ballast component, if 
sufficient to afford rat harborage, should be filled with suitable material such 
as finely crushed rock. 


13. Temporary Inclosures. 

The construction of temporary inclosures erected for stowage of berths, 
mattresses, life preservers, etc., should be such that when in place all sections 
fit snugly together and against the ship’s structure so as to prevent ingress of 
rats. The materials used in such construction should be rat proof or properly 
metal protected against gnawing at edges of sections, base, top, and corners. 
[Drawing 18, composite cross section.] 


14. Rat Proofing Ships in Service. 

(a) Examine all wooden flooring and limber boards. Repair or replace 
broken and defective boards so as to make all tight fitting. 

(b) Sereen all open spaces at the ship’s sides between the inner bottom tanks 
and the floors of holds with heavy-wire mesh or galvanized sheet metal per- 
forated for drainage and air circulation, the perforations not to exceed one-half 
inch. 

(c) Replace all box type wooden casings Over pipes, electrical and other 
leads, ete., by an open type of protective casing similar to the optional types 
specified in section 9. 

(d) If wooden box casings, either vertical or horizontal, must be temporarily 
retained see that they are cleaned out, then repair or replace all defective 
boards so as to make them tight from deck to ceiling. If the ends do not extend 
to the deck or ceiling, close such openings with sheet-metal flashings. If they 
extend to the deck and ceiling, protect the bottom and the tops against gnawing 
with sheet-metal flashing not less than 6 inches wide. Wooden-box casings 
must be frequently inspected and kept in good condition in order to effectively 
prevent entrance of rats. 

(e) Install sheet-metal flanges or collars on all pipes passing through 
decks and bulkheads so as to close all openings around them through which 
rats might pass. This should be done before making the box casings tight. 
If such collars are already fitted, see that they are in proper order, 

(f) Examine all doors and repair them where necessary to make them rat 
tight. Protect the bottoms of wooden doors and thresholds with sheet metal 


against gnawing. 
(g) Inspect all lockers, bins, closets, cupboards, ete. Replace them with 
new construction as specified in section 11 where bad conditions are found. 
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Where old construction is retained, repair all defects. Eliminate all hollow 
bottoms and tops. Replace flat tops on those that do not extend to the ceiling 
with tops sloping to the front so that they are in plain sight and are unusable 
for stowage of anything that would give harborage to rats. In cases where 
this can not be done, close the spaces effectively against rats by heavy-wire 
mesh or sheet metal. Close similarly any space less than 10 inches under the 
bottom. Make all doors tight fitting and fit them with spring catches, Fit 
metal flashing around bottoms of all wooden closets or lockers, 

(h) Inspect all boxed seats or settees. If not already fitted with lids or 
covers, reconstruct so as to provide them. Sheathe with metal the interior 
of boxed-in spaces against hollow wooden ceiling or partitions. Close with 
metal collars all openings around pipes and other leads penetrating such 
spaces, 

(i) Inspect the forepeak and afterpeak spaces. If practicable, discontinue 
their use for stowage of boatswain’s or other deck stores, If this is not prac- 
ticable, remove and overhaul the materials, segregate them into appropriate 
lots, and restow them in open manner as far as practicable. 

(j) Inspect all wooden partitions, particularly as to their tightness along 
floors, sides, and ceilings. Repair all defects and cover all holes and open 
joints with sheet metal. Close with sheet metal all openings around beams, 
pipes, etc., passing through them. Protect both sides of hollow partitions at 
the edges where gnawing might take place with sheet-metal flashing. 

(k) Close with well-bordered wire-mesh or perforated metal panels all 
openings left over partitions for ventilation such as between beams, ete., the 
panels to fit neatly. 

(1) Inspect all hatch covers and replace or repair any broken or defective 
parts until they fit tightly. Screen the underside of hatch gratings which are 
not otherwise rat proof, 

(m) Where practicable, replace wooden bins in provision storerooms and 
galleys with metal ones, preferably of the garbage-can type, with tight covers. 
If wooden bins must be retained, line them with metal and see that the covers 
close tightly. 

(n) Inspect doors to storerooms and galleys and make them tight fitting. 
f£quip all main entrance doors with substantial closing springs. Cover wooden 
thresholds, door frames, and the bottoms of wooden doors with sheet metal. 

(0) Inspect ceilings in holds. Make them tight and protect all edges and 
joints with sheet-metal strips as specified in section 38. Install similar flashing 
around stanchions, structural columns, web frames, pipes, etc., passing through 
the ceiling. 

(p) Inspect all permanent ballast. If found to contain rat harborage, or 
opportunity therefor, restow the ballast in rat-proof containers as specified in 
section 12. 

(q) Provide means for prompt and safe disposal of all food waste and 
refuse. 


15. Materials and Workmanship. 

(a) Screens over partitions, also for doors, skylights, and places where rough 
usage is likely, may be of any of the following materials: 

(1) Sheet metal of not less than No, 18 United States gage with punched 
perforations, the openings not to exceed one-half inch, 

(2) Woven wire or metalace, made of No. 14 American gage wire, the mesh 
not to exceed one-half inch, 
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(3) Expanded metal of not less than No. 18 United States gage, with open- 
ings not larger than one-half inch. 

(b) The screen materials should be well bordered, anchored to the border, 
and secured to the surrounding structure by bolts or screws, using metal lugs 
where necessary. 

(c) If the screens are installed with wooden frames or molding, the metal 
should extend to the outer edge of the frame. 

(d) Sheet metal for flashings, covering strips and patches, and for collars 
around pipes and structural parts should be of thickness not less than No. 18 
United States gage for the lightest work, thicker metal to be used where 
subject to damage or corrosion, all to be securely fastened, preferably with 
bolts or screws. 

(e) All corrodible metal should be galvanized or otherwise suitably coated. 

(f) every part installed for rat proofing must be substantial, closely fitted, 
and thoroughly fastened, using bolts or screws wherever practicable. 

(9) The type and degree of finish required for any part of the work depend 
upon the location and the character of the adjacent work. This should be 
defined in ordering the work. 


16. Operating Requirements. 

(a) The benefit of rat proofing or of initial rat eradication, irrespective 
of the thoroughness with which it may have been accomplished, depends upon 
the condition in which the ship is thence maintained and operated. General 
cleanliness, isolation and prompt disposal of refuse and orderly stowage of 
ship’s stores and gear are essential. Those in responsible authority for the 
condition of the ship and prevention of rat infestation must be relied upon 
to issue and enforce proper operating regulations. The following are men- 
tioned as foremost requisites: 

(1) Garbage and other refuse attract and afford harborage and sustenance 
to rats. Material of this character which accumulates while the vessel is 
in port, should, therefore, be promptly disposed of and not allowed to accumu- 
late. If practicable, it should be consumed in the ship’s furnaces at frequent 
intervals. If this is not practicable, portable rat-proof containers of suffi- 
cient aggregate capacity should be provided. Such containers may be of the 
crate type if properly constructed and completely screened, including the 
top or lid and with the bottoms so built that the edges rest flat on the deck, 
leaving no means of access underneath. The tops should be tight fitting. 

(2) All loose food supplies should be kept as constantly as practicable 
under rat-proof covers, especially at night. Before the mess crews go off duty 
they should inspect galleys, mess rooms, and other places where foods and loose 
supplies are handled and remove all scraps. 

(3) The stowage or consumption of foods in crews’ quarters should be 
prevented as far as practicable. If such must be allowed, strict regulations 
should be enforced to keep all supplies in rat-tight containers and to im- 
mediately remove all scraps. 

(4) Hateh covers and gratings should be kept in place as far as practicable. 

(5) All service doors and deck openings should be kept in tight and proper 
working conditions. 

(b) As a matter of precaution, ships’ officers and personnel should be 
urged to observe and report anything indicating the presence of rats, also 
any places that in their judgment might afford rat harborage, giving par- 
ticulars of condition and location. 
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Index to Key Plan 


The index to key plan is intended to show typical examples of 
structural or incidental defects that are responsible for the usual rat 
harborages found on board of vessels. 


1. Ceiling over tank top and bilges——Rats harbor and nest in space between 
tank top and ceiling, gaining entrance to same through openings in ceiling 
boards around frames, pillars, pipes, bulkheads, sides of ship, and bilge covers. 

2. Opening between tank top and ceiling at margin plate—When limber 
boards are left off for any considerable period of time, rats make use of such 
openings to get to the harborage in the space over the tank top. 

3. Pad or platform on tank top under hatch openings—When platforms or 
pads are built on risers several inches high, the inclosed spaces beneath afford 
harborage for rats. 

4. Spaces between structural frames at ship's side, lower hold.—The spaces 
are usually closed by light wood fillers jammed between the frames and covered 
with a thin cement slab or wash. This thin layer frequently cracks, gets 
broken, and crumbles, creating holes and openings through which rats pass 
into the spaces in the bilges, ete. 

5. Sheathing under deck head in lower holds and between deck spaces.—Rats 
gnaw holes in this type of sheathing at the margins and angles, and also around 
pipes, frames, ete., or use the accidental openings which are already in existence 
to get into the inclosed and insulated space overhead where they find excellent 
harborage. 

6. Wooden bulkheads or sheathing over water-tight bulkheads in holds.— 
Harborage is found in the space between the wooden bulkhead and the steel 
water-tight one, they being separated by 10 or 12 inches. Access to harborage 
of this class is very similar to that described under No. 5. 

7. Stowage for permanent ballast in holds—The usual crib housing or floor 
boards used to cover ballast is so open that it is easy for rats to get into such 
inclosures and nest and breed in the spaces between the ballast itself or on top 
of same. Even when the wood housing is fairly tight rats will gnaw holes in 
same at the edges or corners if not protected by metal flashing. 

8. Wooden sheathing in air cooled and insulated cargo holds.—The spaces 
between the sheathing and the skin of the ship, water-tight bulkheads and deck 
head afford abundant harborage for rats. They get into such spaces through 
openings around frames, pillars, pipes, ete., which in many instances have been 
gnawed by the rats themselves. 

9. Foundations for pillars.—Lightening holes in certain boxed types of pillar 
foundations offer entrance to the rat harborage contained therein. 

10. Pillar supports under deck.—The wide shelf-like plates installed on the 
tops of certain types of pillar supports are used by rats for hiding and nesting. 
The structural beams that rest on the tops of these pillars offer the ready 
means of communication to this harborage. 

11. Arrangement of storage facilities in forepeak.—The mass storage of old 
supplies, ropes, canvas, ete., provides harborage for rats and since many of 
these supplies are not handled for long periods, nesting and breeding may go 
on undisturbed. 

12. Forepeak hatch.—Is usually covered with a wooden grating, the open- 
ings of which are generally so large that rats pass through with ease and get 
into forepeak and nest and breed in the boatswain’s stores as described in 
No. 11. 
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13. Engineers’ storerooms.—When supplies are stored in quantities, and the 
inclosure is not protected by close fitting 14-inch mesh, rats get into the store- 
rooms and find harborage in the stores. 

14, Lockers.—Are used for harborage and hiding places unless properly built 
and installed. In most cases there are openings in the inside of lockers which 
communicate directly with inclosed spaces in deck head or ship’s side permitting 
access to harborages in such places. 

15. Shaft alley—Recesses used as storerooms,—Harborage usually found in 
bulk supplies stored in wings and kept in bins or boxes that are not rat proof. 

16. Entrances and escapes from shaft alley—Permit rats to get into shaft 
alley through absence of proper kind of rat-proof gratings or covers to escapes. 

17. Insured cargo spaces—Mail and baggage room.—The open-type wooden 
spar inclosures used in such compartments permit rats to gain easy access 
to and hide under the floor gratings, casings, or overhead vents, 

18. Storage for sundry equipment including life belts, berths, bunks, mat- 
tresses, etc.—The mass storage of these supplies and equipment in the between 
deck spaces for months at a time affords convenient harborage among the equip- 
ment itself. Portable rat-proof bulkheads should be placed around same to 
prevent rats from getting into such supplies. 

19. Refrigerated spaces—Harborage is in the insulated space between the 
inner and outer shell or sheathing and is reached generally through unpro- 
tected openings around pipe lines, beams, etec., Where rats enter the refrigera- 
tors. Rats also gnaw holes in the shells if not metal lined or metal flashed 
at tops, sides, and bottoms. 

20. Provision storerooms.—Rats harbor, nest, and hide under and in backs of 
badly designed and poorly located bins, shelves, and lockers, also under old 
types of raised floor gratings, behind sheathing on outboard side, and in the 
bulk stores themselves when there are stores in mass heaps and remain undis- 
turbed for long periods. 

21. Potato holds.—Defects in potato holds or bins consist almost entirely of 
too large openings between the ventilating gratings or louvres which permit 
rats to pass easily into same. The absence of wire screen or other metal 
protection to the wooden gratings makes it easy for rats to gnaw and enlarge 
any opening which they may find necessary. 

22. Vertical pipe casings—various types.—The vertical boxed casings afford 
protected and completely hidden harborage and nesting places for rats. The 
inclosed pipe serves as a stairway and permits them to run up and down and 
select the flange of the pipe or interior brace or strap on which to locate their 
nests. The pipe also serves, in many instances, as a means of through com- 
munication to the other decks above or the space between the tank top and 
the ceiling in the lower hold. When the usual incidental openings in boxed 
casings are lacking the rats make them by gnawing. 

23. Horizontal pipe casings—various types.—The horizontal boxed casings, 
because of their tunnellike construction, area, and accessibility, offer commo- 
dious homes and breeding places for rats. They get into such casings through 
openings around the pipes, etc. 

24. Under-deck pipe casings—various types—The trough-like casings which 
are constructed to give protection to the pipes and pipe lines installed under 
deck heads are preferred for homes by the species of rats usually found on 
ships. These overhead casings are several inches deep, and are generally open 
at the top. They not only offer the rat a protected and concealed harborage 
but give him every opportunity to observe the movements of his enemies and 
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to see what is going on without himself being seen. The structural girders 
which cross these casings every few feet provide excellent runways and means 
of communication for rats living therein. 

25. Casings for cables, signal wires, ete—Have harborage very similar to 
that mentioned in No. 24. 

26. Screen bulkheads around galley spaces or sections.—If of the usual large 
open-mesh type, with openings over the top and raised several inches from 
the floor, they will not prevent rats from getting into such places, and therefore 
are useless for this purpose. 

27. The overhead insulation and the inclosed spaces on ship’s side in galleys, 
pantries, ete—The overhead space which is usually filled in with cork or 
other insulating material and the space behind the wooden sheathing on the 
outboard side of the ship are frequently used as harborage and nesting places. 
Unprotected openings around beams, hanger straps for air ducts, pipes, ete., in 
the deck-head sheathing, are used by rats to get into such insulated spaces. 

28. Galley fixtures, work tables, dressers, lockers, etc -—When such fixtures 
are installed against bulkheads and ship’s sides and are built with inclosed lower 
sections or fitted with rows of drawers, rats find harborage in the dend space 
in these places and also nest in the old material which is stored therein. 

29. Refrigerators and ice bores—Typical harborage around refrigerators has 
been described under No. 19. The tops of galley refrigerators, however, pro- 
vide additional harborage in the mass of utensils, bags, boxes, etc., frequently 
stored thereon for indefinite periods. 

30. Stewards’ lockers including lockers or closets under stairways, ete.— 
Lockers, owing to their inclosed character and the crowded manner in which 
the supplies are usually stored therein, are generally rat infested, usually 
access to same being by way of overhead and other openings found in the 
interiors of the lockers. 

31. Wardrobes and settees on outboard side—Harborage in wardrobes is 
usually found in the dead space under the bottom drawer, access to which 
is through the open space in the back of the wardrobe where it adjoins the 
outboard sheathing and which, in many cases, is not finished to the floor level. 
In the case of settees, harborage is in the dead space in the boxed foundation 
or in the adjoining space between the panel sheathing and the skin of the 
ship. 

32. Washstands.—The inclosed bases of washstands and the boxed casings 
over supply and waste pipes furnish harborages. Rats get into same through 
the openings around pipe lines. 

33. Lockers under officers’ berths—Harborage and the manner in which 
rats get into same is practically identical with that described in No, 31 for 
settees. 

34. Sereens and covers over radiators and heater pipes.—Spaces back of 
screens and covers over heater pipes, are used as runways and temporary hiding 
places by rats. The slots or perforations larger than one-half inch in the 
sheet metal coverings as well as openings at the ends and at junction of 
sections, permit them to enter same with ease. 

35. Lockers in passageways.—Harborage same as described under No, 30. 

36. Linen lockers and closets —Harborage same as described under No. 30. 

37. Typical stateroom section.—Harborage in staterooms may be dead spaces 
in the inclosed spaces on the outboard side, in the overhead deck space or in 
the bases or bottoms of wardrobes, dressers, etc. Accidental openings around 
pipes, beams, ete., and in the bases of outboard sheathing (the result of 
unfinished work) make it possible for rats to get into such places, 
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38. Toilets and baths—Openings around pipes, beams, ete., in bulkheads 
or partitions of bathroom and toilet inclosures permit rats to get into such 
places and obtain their water supply and also to hide. 

39. Settees in public rooms.—The harborage under settees in public rooms 
is similar in character to that described under No. 31. 

40. Window casings in superstructure—When not properly constructed and 
sheathed, rats use the openings in the casing frames to get into the staterooms, 
etc., from their harborage in the inclosed spaces in the ship’s side. 

41. Gangiway ports for passengers and crew.—Openings in the deckhead and 
in the inclosed space between the inner panels and the skin of the ship on the 
outboard side in and around the frames of these side ports, permit any rats 
that may come aboard at night via the gangway immediately to enter into 
such spaces, conceal themselves and make use of the excellent harborage 
afforded therein. 

42, Air-duct supply openings.—Air-duct openings if not properly screened 
allow rats to get into these air lines and to use the entire system in that section 
as a concealed runway and means of communication to all parts of the ship 
served by such trunks. 

43. Air-duct lines —Are used more as a means of communication and tempo- 
rary hiding place than for permanent harborage or nesting. Duct lines that 
run parallel with and alongside of overhead beams, form tunnel-like inclosures 
which are excellent harborages. 

44. Torpedo or T-shaped ventilators to deck houses—When the openings in 
such ventilators are not properly protected, rodents may get into the rooms of 
the superstructure from the outside through same. This is possible, of course, 
only when a pipe-line or electric conduit runs parallel with and adjacent to 
these outside ventilators, providing the means of reaching the ventilators. 

45. Blowers.—Not a very serious menace, but may be used by rats to enter 
ship from the top side. 

46. Cowls.—Rats have been known to enter vesseis through the unprotected 
openings of cowls, but such instances are rather rare. 

47. Fan lights—Frequently used by rodents to enter and escape from living 
quarters in the superstructure. 

48. Skylights.—Same as No. 47, 

49. Motor bascs.—The lightening holes in the bases or foundations of motors, 
ete., allow easy access to the dead space in these box-like inclosures, where rats 
may avail themselves of excellent harborage. 

50. Life-belt bores, ete—Harborage is in the box itself and its contents. 
Access is had by means of ventilation openings incident to style of construction 
of box or holes gnawed from underneath, 

51. Fire-hose lockers.—Lockers used for this purpose are usually recessed and 
are located in the passageways. The water supply pipes, which have their 
outlet in such lockers, pass through inclosed spaces overhead or on ship's side, 
where harborage exists. Unless the frames and panels of the lockers have been 
properly fitted and protected with flashing and the openings around the pipes 
have been fitted with collars, these openings will be used by rats to get into the 
overhead spaces. 

52. Electric-light switchboard bores.—Conditions described under No, 51 are 
found to exist also in these boxes. Many openings due to poor and improper 
fittings, both in and around the boxes, permit rats to get into deck-head spaces 
and use the electric trunk lines as a hidden means of communication to reach 
other sections of the ship. 

53. Electric stations —Same as described above, except that being large and 
located in more out-of-the-way places, they are used by rats to a greater extent. 


* 
: 


7 
pt 
‘Ay 
| 
oo 
@5) 
wens 
\ 
=== 
— 


@ [ | 
| @HOEI® 
| — 
=| 
“ = 


| 
| 
| ial 
—_ 
| | 31) 


\ 


62) 


Dee To Key PLan FoR 


Oeraited ExPLawaTion 


SHOWING JYPICA 
Iwoiwental Dere 
Rar HARBORAG! 


9 
' rac 
a 

—— | @ 

i 


| IN ‘an ° = § 
= 
33 
= == 
ote 
| 
| | —n 
@ | 
| 
4 


| 
| 


= 


| ® | 
ic 


3) 


6 
Key 


ING TYPICAL EXAMPLES OF STRUCTURAL OR 
en TAL DEFECTS THAT 4RE RESPONSIBLE FOR 


HWARBORAGE USUALLY fouwo OW VESSELS 


| ¢ 
== 
(75 
’ 
= 
q 4 
t 
— 
== 
SSS} 
| 
_ 
= 
= 
SSS 
| 
| © 
\ 


PLAN 

Y OF STRUCTURAL OR 
JRE RESPONSIBLE FOR 
ouwo Ow VESSELS 


Pore Peak 

Fore Peak Booby Hateh 
Engineers Store Rooms 
Lockers in Engine Room 

Shaft Alley 

Entrances g Escapes, Shaft Alley 


U.S. Healt fey, 


45507°—31. (Face p. 32.) No. 1. 


— 
0 
| 
| | 
| | | | | | | 
ISS 
Gt | 
a 
/ 
12 
1s 
14. 


; = 
a 
=) : 
alti 
HI 
: 
| 
all 


4 
= 
| 
jt | 
| 
| 
= 


7 
| a 
= 3 
al | mi 
= = = | 
ao } | | | 


O 

45 

= 

| 
1 /, 

i 4 

Noy, 
====x===_ — == 4 


oven 
| 
\ / ° 
H 
a 
—-—-—-~ 


° ° 
° ° ° ° 
° ° ° ° 
° ° ° ° 
° ° ° ° 
° ° ° 
° ° ° ° 
° ° ° 
° 
° ° ° ° 
° ° ° 
° ° ° ° 
i 


| N = 
| 
| 
= = 
4h 
ii 
A 
5 
le 


il 


Cargo 
Port 

=. + 
(7) 


= 
\ 
\ 


\) 
4 
= 


Secrion 


LONGITUDINAL 


Ke 


O&ETAILED EXPLANATION 


aa 
Galley 
J 
{| 
al 
jal 
a 
B 


34 
MUL 


Norge Seg /ndex ro Kay Pian FoR 


2) 
28 


Typical 


2 
@7) 


} 
\ | | 
R 
| 
S 
== A: | 
= = | | || 
| 
{ 
(22) = 
| ii 
{ 
My Prawn 


J u 
u 
hy _ 
= 
4 wy 
6 
: ~ 
it =) = 
= ¥ x 
“36 x 
@) > ty 
ven © 3 
= 
tif 


| | 222: 
= © 
= Galley img Cargo 
Port 
@9) if 
(9) 
4 / 3 
By cath FOE ¢ 
| 
if 
Ny 


U.S SERVICE, 


(Face p. 32.) No, 2. 


45507°—31. 


Gr) 
CO 
| 
@r) 
ACO 
| 
é 
(8) 
7 


THE RAT PROOFING OF VESSELS 


MEMORANDUM REGARDING THE ABSENCE OF CERTAIN NUMBERS OF THE SET OF DETAIL 
TECHNICAL DRAWINGS 


No. 14. There is no detail drawing of this nunrber, inasmuch as the drawings 
Nos. 30, 35, and 36 cover these subjects and give general typical methods of 
eliminating harborage in lockers. 

No. 16. Entrances and escapes from shaft alley. The correction of these con- 
ditions is shown on drawing No. 15, the subject of treatment of shaft alley being 
covered in this one drawing. 

No. 18. Storage for sundry equipment, including life belts, berths, bunks, mat- 
tresses, etc. No drawing was made to cover these portable bulkheads, as the 
drawings under No. 37B—B showing typical stateroom sections are representa- 
tive of the work which should be done in order to make rat proof bulkheads or 
partitions recommended to be installed around inclosures enumerated under 
No. 18 of the index. 

No. 38. Toilets and baths.—No detail drawing was made for rat-proofing work 
in toilets and baths, for the reason that the drawing referred to above, 37B—B, 
and drawing No. 26 show in detail the general requirement of rat-proofing work 
which has to be done in toilets and baths. 

No. 42. Air duct supply openings.—The screening of these openings is covered 
in detail drawing No. 44-45-46. No special drawing was nrde of No. 42 for the 
reason that the work is identical with that described on the drawings mentioned 
above, which consists of installing suitable 44-inch wire mesh properly framed 
and secured in place. 

No. 48. Air duct lines.—The rat-proofing methods recommended for such duct 
lines are covered in detail drawing No. 43-87D-D. 

No. 44. T-shaped ventilators to deck houses.—The detail of the rat-proofing 
work required to protect this type of ventilator is given on the drawing which 
is marked “ 44-45 and 46” and covers such ventilators, cowls, and blowers. 

No. 46. Cowls.—This item is covered on the drawing just mentioned above. 


i 
| 
4 
4 5 
; 
: 2 
i 
i 


THE RAT PROOFING OF VESSELS 


34 
WAXY | 
q CDS j 3 \\ 
\ | 2 | 
i Q =] | 
| | SE Es 
Ar \ =~ 
AN 
| 


THE RAT PROOFING OF VESSELS 35 


ar 


Ber Faames. 


We mould Suggest that Cement /ayer be increased “ 

TA. and that mood f:/! between 

Frames ba sheathed with galud mela! of 

"16 gauge. Cement layer often gets 

Srayed and Sometimes #13 

merely 4 wach and the wood 

Sill as fred, offers very litle 

resistance fe rats getting 

access fo 4//ges. 


~~ Flange plate perforated fitted to Gussers 

or ether form of Construction fo Suit Conditions 
space between Lisers under Ceriing 

at Margin Plate 19 Completely blocked 


of Jaorecrion (2 
Pease Ber Cenma Risees ano Seices Seavicy 


ig 
/ 
4 
4 
J 
\ 
’ 


. 

N 


> 
“ 


THE RAT PROOFING OF VE 


36 
/f 
HS 
: LSA SA 
YAY, SAVE 
SA JA \N 
/ 
| 
3 | | 
| 


THE RAT PROOFING OF VESSELS 


Vent Openings should be Covered 
with perforated metal 


nol be more 4 
than 
¢ 

FS 


oF arc 


US 


Deck 


awe Bra 


SSE 


Top of Coiling 


Cross Seetion longitudinal Section 
hiaswinG 7 Cah Go Hoies 


Seoile 


r 
\ a 
ty 7 
/ an 
2 4 
Fi 


THE RAT PROOFING OF VESSELS 


Gasvo. Meray 


the Sleoring or Ceiling under 
Baiiast Should be slashedand 
made marproof before the 
Aouring 17 c/oved 


House Fou Peamanent 


Plan 


“Metals plate ~ 


SHOWNG wayor Founparious in Hous 


cale Foor 


Us Seavice 


38 
; 
| AE 
SS 
| 
: 
Plares Elevation A-A Section 
< 


THE RAT PROOFING OF VESSELS 


Slashing 
Top of Cesling 


plan 


Pian 


Zeils 71) 


Elevation A-4 


- ~Meta/ flashing 
| 
~ 
| i 
=4 
| 
{A AY 


= 
[> i +4 
| 


Metal Fla shing 


Section 8-b 


10 Connection ar 
Seite 


© 


OS Seavice 


\ 
\ 
Top 
Sedtion Section 4 
Wee 
| 
| 
Deck : 
| 
i 
1 


40 


THE RAT PROOFING OF VESSELS 


eo 
Metal Flashing / 
py tadder Resi, 
Header 
Wores 
The coverings of a// Booby Hatches 
necessary, should be of Stee/ plate 
perforated. with holes not greater 


Pian or Haren 
7 


than This plate Cover may be} 


SELErTON Barren 


oF Boosy Harcy 


Nores 


either hinged, or placed on coven 
re Booby Hatch Should be metal 
flashed all around a3 Shown 
dra when Space not being used 
hatch Gover shou/d be fittedinplace 
wood gratings tof/oor should 
—__ be avoided and Checker plate 
Strips Shown or Matting 
Sitted in 2hé/ves, Bins we 
Shoula be clear of Surrounding 
Walls a3 Shown Sxeleton Baten 
type Of She/ves 4re recommended 
Where Chan. Stiffeners are fitted to 
Dulxhead and are vsed as sides of 
lacteler Stiffa g (adder being 
Prawn Continveus thru’ two or more decks 
Hatch should be as Shown 
by SKetch 
Typicag of Fore Srorteoon 


SHOWING RATPROOFING METHODS COMMENDED 
Feavice 


: 
y Perforated plate 
Rung /adder 
Ta space 
Should be) ‘ 
cig 


THE RAT PROOFING OF VESSELS 


Mate Collar Matas 


flores 
Where piper pierce Screen butxheads 
plate Collars should be fitted. 
hit bins lockers vc should be meade of 
Steel and should be placed clear of 
Surrounding bulkheads 
Mech Should not be greater than’ 


beck 
He Plate Coliar 
fe 
= 
= 
Perret. 


OF To RAT HARBORAGE 


: 
deck 
= 
ry | 
- 
i 


THE RAT PROOFING OF VESSELS 


WHere Merar wor Firreo 


Down To Deck 4S Syown lockers 
SHOULD BE FLASHED WITH METAL 


Round Borrom. 


SKercu of Typical Loccer 
U5 Pusric HEALTH SERVICE 


For Waste omMER STORES. 


. 
| =e 
| 
1, 
| 
| 
| 
| 


THE RAT PROOFING OF VESSELS 


43 


Ipany parlof Shaft Alley ssused for 
Storage Purposes meta/ Screen enc/osure 
similar to That Shown on plan of 


Engine Room 
Checker platin 
Carge Hold 
la 


spring to door 


yiveape from 
Shaft parsage 


should 
metal flashed ind 


Metal Flashing to tep Sides 


Harcy 
At 


~ 


of Swarr dassace 


fcevartiow 


AND FOR AAT PRODING SAME 


Hores 
Covers of escape hatch 
should be made of mela 
Plate with perforations nor 
greater than where 
ventilation +3 desired and 
Same should bewell f.ted 
Sha/t passage shou/a be 
Kept Clean # fret fromany 
Kind of garbage Such as old 
waste ste Surreunding 
wells should bg painted 
white Soas fo give light 
mt har bomge 


Srom Shaft passage into 
eocape +, Compamionmay 
or Booby Hatch Should be 
taken Care Of 4% Shown. 
Yy pipes Should pass 
escape trunk , these Should 
se properly Collared 


US Semvice = 


Frat Boars 
GearinG 


Elevation A-A Section 


Srarp 


Par 


FLASHING 
t Plan 


SKETCH SHOWMG In WAY OF CARGO SPACE 


Seile 


Seales 


US Senvick 


45507 °—3 1——-4 


| 
be - 
| 
practicable 
A 
a 
ap 
— 
| 


THE RAT PROOFING OF VESSELS 


aSrsogury yey ysurPSP uoroajoud 


] 

| 

' 

| 


44 
| 
} 
=, | 
| 
| 
| 
4 | 
[| 
| Zn 
i 
| | | 
4 aN 
4 
j 
| 


THE RAT PROOFING OF VESSELS 


Piate Collars 
Cement Fieor 


feryorated Plate 
fo openings 


Ven! Sautters 


RES 


SECTION 


Metal Collar 


| “brine Pipe 


Seuper 


Waterway 


Seupper 


Neres_ 

Wood Gratings shou/d be 
Eliminated from Floors of 
alihkhefrigerated Spaces. 
Aipes passing 
Insulated bulkheads should 
be flashed mth metal Collars 
oulside g Inside. 

Where Vent Shutters are 
Sitted openings shou/d be 

Protected with perforated plate. 

Tt recommended that inside 

hesrig. Spaces be lined 

with Galvd. Sheet Metal. 


of Rerarceasres Sbice 


SyownG Work 


US Hest Seavice 


vis 


. 
— 
| 
4 
| | 
(7) 
ne: 


THE RAT PROOFING OF VESSELS 


Mera Faame pirrap Scasens, 


4 


P.are 


\| - Etevaspion- 


—becn Coveaina ro Of Cemenr ComPosiriow 
¥O Wooo To BE FirreD 


Merac 


Pasrace 


Down fo deck 
4 


4 
' Merthi with Suebves Oven 
= 
| 
x 

4 

| Bins) wiry) SHeqgves 
4 
Roos wirw Oven 


Deck 


- Typrest Provision 


_ Swowms Paaririons oF Bins 


Loewras sre 


US Seavice 


46 
| (= 
| 
4 
| 
| | 
| 
| 
| 
| 


ISSELS 


A 


ror 120 79/7 


@7400%Y 


TWOICAL 


gol 


47 
THE RAT PROOFING OF 
| 
| 
: 
| 
| 
| 
~ 
; 
0° 0 P02 0 00 0 | 
sabi = | 
08 
e*e 
se 
| 
IN’ 
| 
| 
| 
| | 
| 
| / 
| 
| 
| 
| \ 4 
| | 
| \ \ \ 
| ee \ 
‘ 
| | 
| 
| | 
| 
| 4 
| 
| 


48 


THE RAT PROOFING OF VESSELS 


Flat serip 2.%° 


y Bhd 
° 


tit o ofl 


= Pipe Casings 62) 


Metal Collar fitted Areund pipe 


Top 


_ 4°94 Face Bourn Jy 


beck 
Seam 
a4 
Merag 
Nores 
Svows 
Woan fo Patvear 
Boren Troe Casas 
HOLDS BEING Used AS 
4 
EIKO} 
Z 
\ 
\ Pare Cotsen 
fongit tu Seetion (23) 


MeraL FiashinG Jo Woop Pipe in Canco 


« 
| 


THE RAT PROOFING OF VESSELS 


Decnw 


beam 


¥ 


Round 


Protection 


Section A-A 


Norey 
Tyee OF CISING RECOMMENDED bor 
Paorecrion OF 


Pipe CASING IN WAY OF CARGO PORTS 
Seale 


U.S Haacta Seavice 


beam 


_Seetion A-A_ 


wz 


“wood batten protection 


Nores 
Deck 
Casings for protection of pipes 
Overhead, Should be of fhe open 
fy pe SsAown, instead of the box 
or trough typesusually fitted 
to prevent rar Aarborage 


Pipe Casing iw way OF Poars 
Seale t'-tFoor 


US Puslic 


A 
2 
Deck 
: 
i 
at 
A 
beam 
ong 
Strips 
WI 


THE RAT PROOFING OF VESSELS 


Fear Ban HanGen 


Poarabie 
in WAY OF HanGens 
To Be FITTED TIGNT 

4rounp friar Bars 
So rwar OPENS 
WoT BE Mone THIN” 


TO pipes 


Prare 


» 
| 
( SPRAIN 
) wortgte 
Perrorareo Prare Swouco BE Firreo SECTION 
OVER TRousy To PRevewr HAR BORAGE 


SKETCH 


WAY OF PIPE HANGARS 


Troucy for Sream Pipes on Brine Pires 


PASS 


THRU PAGGAGE Roow OR Sroezerooms 


_ wHere DRIPPING 15 /NVOLVEOD 


Aa 


US Pubic Seavie 


° 


Scercn oF ton Ereeraic Cables 


YY 


44 


_This type of Perforated Mate is recommended for Hangers: 
as a prevention for hat Harborage 


@) 


1 
‘ 
Deck 
. 
_ 
4? 4%, 
/, 
eile 
J, 
Lf, | 
4 
| 


4 


|| 


Ecevarion C-C 
foo] ©. oo Joo 
= @) 
O} CI wa 
Aa 
ou Cc 
cL. 
>) 
3 Saone Srice ter 
= | | Pate A 
A Cooxse = 
bone 
O Gaetey 
Paoor 7 a 4 
= =!) 
bene 
q 
¥ Boor 
Lo an Loar x. 
Prae 
Nores 
Ate Paaririons bE mace 
= RAT- 42 SHown By THICK Lines 
426 Paaririons SHOULD Be OF STROWG 
wire Mesu yor more man 
wweee Pipes of Overs Paaririons 
Prare Snouo Firred. 
| | | UNDER OfFCK IN WAY OF RANGES SHOULD 
Of of Sresi, CARE BernG TAKEN TO HAVE Ends 
Paoreary Wreas Pipes on Overs Peace 
Prare Cott SHouLe Be FirreD 
Erevarion AA dtc Oe CLeaR OF 
AS 
SHEATHING SHOULD BE ELIMINATED From 
Swe AS 
SuGcGe re Layour Or Galley Sec @awens arc, SHOULD Ba PITTED pown Te back 
ARRANGE MENT OF FixzuRes, RANGES ETC. OR TAS FITTED To ELIMINATE Open SPACES 
To Repuce Rar TOA ar @) 
Puscie Seavice 
45507°—31. (Face p. 51.) 


| 
a. 
| 
| 


SSELS 


“4 


THE RAT PROOFING OF VE 


, Steel bhd 


Stove boltst dia 


THis USED IW 


Collar to Aipes in way 
of Screen Bulkheads 


Wood PARTITIONS SSHEATHING 


| ‘ | Dovble metal Collara 


All Collars should bemade of galrd.metal. 


Nore 


ortant thatall ho/es in 


Swaarning ere. be fitted with 


Co/iars to prevent access to rat harbomge 


PaRririons, 


G6) 


Various Types oF PLATE 


US Heacta Starice 


in 2ATPROOFING 


RECOMMENDED FOR USE 


fat metal 


Frame ofeither round o 


a$"mesh 


| 
| 


important that 


pat. proofing Scereen 


beas close fitting 
as possible.and inno 


Case Should space 
between Arume of 


Sereening andex isting 


Structure be more 


than 


4 X\ 


XY 


4 


XX) 


XY 


\) 


WY 


4, 


X) 


Mesh Screening 


Large 


screenin 
Smali Mesh Screening suggested for use rat proofing 


Existing 


> 
« 
= 
2 
a 
S 
2 


a 
225 Screen bulkhead Should rot be greater than 
; 
4 
= 
A 
= 
4 
1 
x 
4 
—~ 


THE RAT PROOFING OF VESSELS 


jate Collar 
metal frame 


= 


Where hefrigerators 
=: fare not fitted right 
ip to underside of 
Deck Screens 
Shou/d be fred 


@s 


| 
should be closed up 
“1th Cement or omer material Such a3 Metal, 
tiles ge 


Mernod oF Poorecrinc 
har H4QBORAGE 


U.S Pu slic 


4 
i 
de. 


THE RAT PROOFING OF VESSELS 


Caovy Yeeros 


wey 


or 


Noyes 

important that 
Srorercoms 
ender Main Pairways be 
property finished iner@e 30 
tral there Shall be mo apenings 
where ale may Aave 
to fhe Overhead spaces 
and metal flashed 


preven! grawing 


Main 


x 
Sr 
toon 


53 
| ©: 
\ 


THE RAT PROOFING OF VESSELS 


Deck 


Flashing fo be of 
Sheet- metal galvd 


Meruoo or Wood SHEITHMG 


Ar Bacw OF Derrées 
3, 
Serle 4 
US boaric Weary 


fas / 
This typical of the 
= where Pipe passestary 


We would Stress the 
Colmar 
Ltiate Collar importance of Aawng 
all such Aoles blocked 


Keen rats from getting 
access fo spaces 
beAind partitions 


US Pussic Aance 


Deck |_| | 
| 
| | 
| | | 
| 
| | | 
| 
| | | 
\ \ | | 
| | | 
| 
| | 
: H 


Where Seam Orackers or Web /Rames are incased 
with wood, Qoenngs to tep should be slashed with metal. 
Flashing topg bottom 
Cabin | Cabin Cabin Cabin 
Cabin Cabin | Cabin Cabin 
t 
L Flashing Passagenay 
> “Keren SHO , 
/ 
| ace | | 
| 
4 
| | 
| 
| | 
= 
i + = 
Erevasion SECTION Secrion 
Flashing ——"] 
Z Tvercat or Presear Consitions Proposes Mernor of Cansraucnor 
4... £ | 
il drawers Locker || 
ll under under | under it KE TCH Or Ty ere 4c STAT ELDONS 
" 
+ i Deawses LocKeens Bearys 
i! 
Pian WS Hearty 63) 


45507°—31. (Face p. 54.) 


| 


rackets or Web /Rames are incased 


pen ngs to tep should be Slashed with metal. 


Flarhing fopg softom 


Cabin Cabin 


| Cabin Cabin 


= 


tt 
Passagenay 


Merwod 


Sscrions 


Flarhing atends of 
[\Aateroom Zecrians 


| 


Collar 


y 


1 


/ 


SECTION 


Tvercat or Presesr Consitions 


“Collar 


Proposes Mernod of 


Fo AGAWST Rar HansoriGe 


beawses LocKeas Bears 


Cur SrITELOOMmM SECTIONS 


U.S Heattn Seavice 


45507°—31. (Face p. 54.) 


4 
4 
| 


| 
| | | 
H 
| 
4 
| 
| 
| | 
| 
x. 
4 
| 
¢ 
¥ 
Weare. 


THE RAT PROOFING OF VESSELS 


, 


METALLACE WITH OPENINGS 
Nor more rHan 


eck 


ot Prozeerzion mw way of Ravsarors 
Firreo BEHIND Wood SHEATHING 
Seale Foor 


US Stavice G2) 


50 


deck 
| | 
7 | 
Pe 
i 
| 
| 
| 
| 
a 
; 
fea 


THE RAT PROOFING OF VESSELS 


Casing in may of Steam pipes 
Should be fitted so that there 
‘9 no perfora tion greater 


than 

Where perforation more 
than 4’then expanded metal 
or other material Should be 
JSitted behind Casing to 
insure protection against 
rat harborage, or gaining 
entrance fo Same. 


Typrcat Seren or hoow, Gvaisiun 


may oF Steam 
US Heacra Seavice 


Open space which affords easy 
access for rats into deck head 
Space over Jaloonsete and 
encourages rat harborage 


Fiat Baa sa war OP 
burrsor Pearonared Mares, 


o 
af 


. 


7 7 
<meras Contam Po 


+ 


Ciosina ur Head FOR 


PuRPose OF RAT PROGING Sime 


Hace wavs ge ar Heap 


Also Arewseos Lincn Lockers 
U.S Seavice 


i= 
| = == 
Bu. 
iow 
£ i 
= 
Z Z 


Vewt Quer 


THE RAT PROOFING OF VESSELS 


Men wor on Bruce Prasnnc, 


| 
| 
beck 
Epevartiog 
USF Seavice 
weet 
jal 
| 
| é 
| | | | 
T 
| | | | | | Mera 
ar ues Soe | | | | | ar Siok 
| 
Pia | 
| 
| 
| | | | | 4 
| 


Eievasrion 


Showing flarhing dmound Seams pipes. 
and at base of partitions 
OS Public Seavick 


| 
57 
+ 
4 
i 
a 
: 


Merar 
WHA 
\» = = 
= 
i 
a 2 
© 
=) = = 
= 
3 
= 
= 
= 
= 
——+ 
; 


THE RAT PROOFING OF VESSELS 
> 
Frame of galud metal Strip 
t-——Sereening of ga/ud. expanded metal or perforated metal 
scerews 
backing of White pine 
Typical 
Merwod op in way Or Srare Roow Panririons 
SectionA-A 
Zeale US Seavicr 
Met 
js res! 
— 
Passace 
4 
2 
4 | 
| 
| 
1 
| | 
| — 
| 
| | wiee | 
| 
| | 
> Venr wee 
T 
| ol | Ay 
fore: Poa Sterions -Ectvations 
45507 ° —31——_5 


is, 


60 


THE 


tAT PROOFING OF VESSELS 


deck 


* — 


+ 


\PearoraTeo 


Prare 


Weran 
ConneCrnG Peares A 


A Partition 


op wav OF Srare Pearirioss 


Section A-A 


For Rar 


Serle %-fFoor 


PROOFING Purposes 


Seale 


UY /tayice 


| 

/ / / | 
/ / 
- Metal Hashing | \ 
stalled te prevent 

gramming wnoer Sevees 


Trercac Sceren of Pubric Room Serrees 


Norey 
Where wood Sheathing «snot properly 
Sinehed a” deck wood greund 
Sheathing should be flashed with etal 
from "he up, unoer Setrees, 
Sofas +c. in public Rooms, A/so metal 
Collare Should be fitted 4oal/ openings 
Ser Pipes ve existing in Such Places 


US SERVICE 39 


Deck [a 
— 
+| 
| 
— / 
3 
Wh vw 
4 i | 
ee dbs > 
. UT 7 / / 
| | \ 


THE RAT PROOFING OF VESSELS 


Deck 


FiasetaG Gauce 


deck 
= 
] y 
- 
“ase | 
1 
=| 4 
i 
| 
| 


S/uowinG Merson or war 


or 10 SUPER STRUCTURE 


in TO Rar PROOF Same 
US Heatrn Searice 


“Screening of galud expanded me 


Longitudinal Section 
_Seale 


Galvd, metal strip Gauge 


Screws 


weed backing of White Pine 
De ck 


frie ate 


Collars to be fitted to pipe 


Seetion 4-A 


Seale _ 
FiaswinG 


(= \ 
why or Canco Porrs (ny ) 
US Hearty Seavice 


61 
| 
| 
| 
| 
A 
| 4 
| 
=" 


THE RAT PROOFING OF VESSELS 


Al 
Sheet metal | 
| Deck 
} Collar 
/ A] 
Longitudinal Section 
Seale 
Deck 
Shell 
| 
z 
Tre plate 
Section A-A 
FiasuinG way oF C4RGo Porrs @) 
/ 
| (a 
(45) 
_—Biowen 
Portable Screen over opening 
"~_ Weod Sheathing Stateroom 
_Nores 
recommenaed that reens 
be fitted to Cow/s over Vents 
to Cargo Spaces 
Jereens fo Cow/s g Blowers should 
Typreac Tonpeso Vewr ro Deanwourt be not more than Mesh and vhovld 
be c/ore Sitting 


RAT 


PROOFING OF VESSELS 


METHOD OF Prorectrion way OF /kYLIGHT 
Lianrg Aik To 


Metal Strip “14Gauge 
Jereen Expanded Metal 


dousle Cotier 


D OF 


OW KVL/ONTS 


U.S Heatran Seavice 


mers: Sraw 


SKETCH SHOWING MerHod OF 


Scare 


| 
Sraove War Nese 
nor moat wank” 


hittinG 


PomriBLe PoarapLe OvE® HOLE 


Tyercac Seren oF Founpiriot toa Deck Macwneay Moron Bases ve 


METHOD AF CLOSING HOLES WHICH GIVE Access TO Rar HAR BORAGE 


US Posie Seavice 


( 
Res | 
/ 
i 
| 
(9 


64 THE RAT PROOFING OF VESSELS 


Perforated Pilate should be fitted 
around Front, Back g Sidesat 
bottom, aA stance from beck 
foallom free run of water 

Where wood spars are fitted inside 
at bottom 46 Shown perforated 
galvd metal plate should be fitted 


“Perforated Piate 


Typical Liresecr Locker vc 


SHOWING METHOO OF RAT PROOFING 


US Pupirc Seavice Go) 


SHOULD Be 
with Merac 
Scesty OR PLATE 


Prare 


Maw 


Poar 


DY 
Couian Corian 


box Fine Hose Locker 
When Wood Fire Hose Box 13 fitted These lockers should be proper/y finished 
Shown, important that pipe made Sifting, care being 
be properly Collared. 1s Ceaira ble taken that ali holes are blocked and Cellars 
thet these Boxes be made of Sivved to prevent rats getting access fo 
Metal with Doors Eliminated other parts of Ship. 
US Hesiry Seavice 


max 
AA 
2 
: 
| 
@ | | 


THE RAT PROOFING OF VESSELS 


z 
g 
i 


In Elen Lt Switchboard Srations 
the wood Partitions are 
usually left unfinished as shown 


by parts shaded in Sketch. 
Ne would suggest that all | 
Spaces be properly finished, | 


] 
| 
| 
® 8) | _Nores 
| 


and all openings flashed 


| Collars fitted in way of pipes 


tents ve. soasto prevent 


Le. to harbcrage yor Rats 
Pate Collar 


| 

| 
\ 

or Eczeeraic Lieur ec onf(53) 

US Seance | 


¥ 
ve 
| 
; 
| 
| + 
| 
| 
| 
—— 


THE RAT PROOFING OF VESSELS 


The drawing reproduced on the opposite page presents a perspective cross 


section of a vessel showing typical examples of finished rat-proofing work rec- 
ommended to be done in the various sections and compartments. 
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Appendix 


SUGGESTIONS IN CARRYING OUT AND MAINTAINING RAT-PROOFING WORK 
ON BOARD VESSELS * 


1. The principles and purposes of rat proofing, as well as the 
method of carrying it out, should be explained in a general circular 
addressed to the commanders and junior officers of your fleet. 

2. Such officers should be required to familiarize themselves with 
this subject and in a general way be able to detect defects and con- 
ditions which are, or are likely to become, rat harborages, and to 
have some knowledge of the way in which such harborage can be 
eliminated or defective conditions corrected. 

3. The officers as well as marine superintendents should be sup- 
plied with copies of the publication, The Rat Proofing of Vessels, 
issued by the United States Public Health Service as Supplement 
No. 93, and General Instructions for Rat Proofing of Ships, Ameri- 
‘an Marine Standard No. H-41 1929, issued by the American Marine 
Standards Committee, United States Department of Commerce. 

4. These booklets will give the general idea of rat proofing as 
well as detailed specifications for accomplishing the work. A care- 
ful perusal and study of these publications is recommended, for such 
will serve to arouse the officers’ interest in this matter. They will 
understand that the principles of rat proofing are based on biological 
facts as well as a thorough knowledge of rat psychology and habits. 

5. Attention of officers and personnel of your ships should be called 
to the fact that in order to get the best and most permanent results 
from rat proofing, it is necessary to have their full, intelligent, and 
whole-hearted cooperation. They should be urged to observe and 
report to their proper chief any sign or evidence of rat life and 
activity; also open spaces or defects which may serve as harborage, 
with such detail as to location, ete., as they may be able to give. 
These reports should be tabulated and copies furnished to the quar- 
antine officials at the various ports of call, particularly the terminal 
and home ports. 

6. Rat-proofing work in order to be permanently effective must 
be kept intact and in good condition. For this reason inspection of 
it should be included in the regular ship’s inspection and a report 
of its condition made and kept by a responsible officer designated for 
this purpose. Defects noted should be corrected by the proper 
mechanical force upon the ship’s arrival in its home or other ports. 


1Text of circular sent by the Public Health Service to steamship companies. 
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This upkeep is very important and must not be neglected, for it is 
absolutely essential to the maintenance of efficiency. 

7. Several persons possessing the necessary qualifications should 
be thoroughly trained in the theoretical and practical sides of this 
matter, for the purpose of serving as Inspectors at your home ports. 
These men, could, after they have acquired experience, cover each 
ship while in port. 

8. Naval constructors, marine and engineering superintendents, 
and your ships’ repair force should be instructed that all work in- 
volving alterations and structural changes should carry out the rat- 
proofing idea, so that the mistakes of the past which have resulted 
in the creation of rat harborages may be avoided. They should be 
further instructed that when any repairs are made to sections or 
compartments of the ships which have been already rat proofed, 
the metal collars, screens, etc., be replaced in good condition as soon 
as the repairs which occasioned their removal have been completed. 

9. Dunnage and material such as mats used in holds to protect 
cargo play an important role in providing rat harborage and nesting 
places, especially when used in excessive quantities. Officers and 
crews in immediate charge of cargo holds should be instructed to 
have all surplus and unserviceable dunnage removed from the holds. 
Old parts of gear, rope ends, ete., should be promptly disposed of 
and not allowed to accumulate in corners and out-of-the-way places 
in the holds. 

10. Satisfactory rat control can be obtained by well planned and 
properly executed work, and this is possible only when its character 
and purpose are understood. The maintenance of the efficiency of 
this control is contingent on the proper upkeep of the work after its 
installation and of satisfactory conditions as set forth in item 8. 

11. The purpose of rat proofing a vessel is to bring about a rat-free 
condition, so far as rat colony life is concerned, and the real test 
of its efficiency is whether it does just that. 

12. The continued presence of a number of rats in any section of a 
ship would indicate that the rat-proofing work in that section is 
either incomplete or is defective and that corrective measures are 
required, just as leaks in the deck ceiling or water in the holds 
indicate the necessity of calking the decks or refastening the rivets 
on the plates. 


TYPICAL LETTER ISSUED TO MASTERS OF VESSELS BY OPERATING OFFICIALS 


RAT PROOFING 


On completion of the rat proofing of your vessel your attention 
is called to the necessity for strict supervision in the upkeep of all 
details of the rat-proofing installation. 
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In order to obtain the best and most permanent results from rat 
proofing, the full cooperation of all your officers and engineers is 
of prime importance. 

We are handing you United States Public Health Service Reprint 
Number 1030 entitled * The Rat Proofing of Vessels,” together with 
the “Rat Proofing of Ships,” general instructions issued by the 
American Marine Standards Committee, Department of Commerce. 
These two booklets? explain in detail the method of rat proofing 
vessels, and are to be available to all your officers and engineers for 
their careful study. A perusal of these booklets will undoubtedly 
arouse in your officer personnel the necessary interest in this matter, 
which is the object of these instructions. The booklets also explain 
that the principles of rat proofing are based on biological facts, 
together with a knowledge of rat psychology and habits. 

Our observations during the period the vessels of our fleet have 
been undergoing rat-proof installation, disclose the fact that a great 
deal of education is necessary among the officer personnel in order 
to convince them of manifold advantages accruing to a rat-proofed 
vessel, Without a full knowledge of these advantages, the close 
cooperation of your officers necessary to keep your vessel in the high 
state of rat-proofed efficiency that we desire, will be lacking. 

Most of the officers under your command are familiar with rat- 
proofing requirements, due to the fact that they have been 
actively engaged in the installation of the rat proofing of your ves- 
sel. It is particularly requested that new officers joining the com- 
pany’s service be given every opportunity to familiarize themselves 
with every detail of rat proofing. 

Rat-proofing work, in order to be permanently effective, must be 
kept intact and in good condition at all times. Please issue instrue- 
tions to your chief officer (assisted by the junior officers) to make a 
thorough inspection of the rat proofing in all cargo spaces upon 
the completion of outward discharge, all broken or displaced work 
to be put right before the loading of homeward cargo is commenced. 
An entry to the effect that this inspection has been made and all 
defects corrected, is to be made in the ship’s log book. 

You will also instruct the officer personnel detailed for the upkeep, 
inspection of rat-proof installation noted above to make careful ob- 
servations throughout the vessel for evidence of rat life. If any 
evidence is found, such as nests, rat droppings, or rats, dead or alive, 
complete data covering same must be tabulated in duplicate, giving 
full particulars covering exact location in vessel, time and place 
found, together with the nature of the evidence, and a signed copy 
is to be handed to the quarantine officials in charge of rat proofing 


? These two publications have been combined in this publication.—Ed. 
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at New York from our “ round-the-world ” service vessels, and quar- 
antine officials at San Francisco from the San Francisco—Java—Cal- 
cutta line vessels, the other copy to be handed in at our New York 
and San Francisco offices, respectively. 

The inspection of all rat-proof work in crew quarters, galleys, 
storerooms, pantries, messrooms, potato lockers, and all other spaces 
in and about the vessel not occupied by cargo is to be made on your 
periodic ship inspections, not less frequent than once a week. 

In making out requisitions for any repairs that may be necessary 
to any part of the ship’s structure that has been rat proofed, you 
will note in your requisition for the attention of our port superin- 
tendent, the necessity for inclusion in the specification a renewal 
of all rat-proofing installation that may be removed or in any way 
disturbed by such repairs or alterations as called for in your 
requisition. 

Srantey & Joun THompson, 

SePreMBer 10, 1929. 
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